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Highest Quality is derived from years of experience, continued 
dedication to functional research, pride in accomplishment and 
unexcelled manufacturing facilities. 


Throughout the entire Putnam line of end mills (there are over 1200 
standard sizes and types) you will find strong evidences of superior 
design and workmanship. For example: The ability of Putnam End 
Mills to last longer, and cut cleaner when operated at high speeds 
and heavy feeds on tough milling operations is indicative of their 
higher quality. 


A trial of Putnam Quality on Your toughest milling job will surely 
convince. 


2981 CHARLEVOIX AVENUE e 
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RADIUS FORMING 
TOOLS 








“TRU-LINE” PROFILE 
DRESSING TOOLS 





IMPREGNATED 
DRESSING TOOLS 


in the American tradition 


Twice a day a quick transformation overtook the old frame garage on John R Street 
Detroit. At seven in the morning, the doors swung open, a spindly car chugged out anc 
the garage became a busy little workshop. Sometime after dark, the car was driven bad 
in and, for a few hours, the workshop was a garage again. 

As a workshop, it had for us a very special significance—it was here that our Com 
pany came into being and set up the first local shop devoted exclusively to making 
industrial diamond tools. 

But, far more important, it was the first place in the whole mid-west where industry 
could find a complete stock of fine industrial diamonds, imported direct to Detroit, and 
superior to stocks previously available only in New York. 

Such convenience is taken for granted nowadays and the mails deliver thousands o! 
“TRU-THREAD” our diamond selections yearly, but, in those days, it was an innovation and so useful thai 
THREAD in almost no time at all, the old frame garage (which had cost $50.00) needed a 12-foot 
DRESSING TOOLS addition, (which cost another $50.00). 

: And, that was but the beginning. Today, our plants are the most modern in the 
industry and in the intervening 45 years our laboratories have pioneered many of the most 
significant innovations in diamond tool technology, including Engineered Diamond Tools* 

Thus, in the good American tradition, a far-seeing idea, planted in the humblest 
beginnings, blossomed into a business that became national and international. And, this 
year, as we celebrate our 45th anniversary, we salute all of the many friends who helpe¢ 
to bring about this accomplishment. 





STANDARD 
DRESSING TOOLS 






















DIAMOND F . , : , 
GRIT TOOLS *Engineered Diamond Tools are diamond tools engineered to the job and guaranteed to do it 


FOR THREAD DRESSING 
WHEEL TRUEING TOOL COMPANY 


58-3200 W. DAVISON AVE., DETROIT 38, MICHIGAN 
ESTABLISHED 1910 
Southwestern Plant: Dallas, Texas 
Distributors in Principal U.S. Cities—Agents Throughout the World 


WHEEL TRUEING TOOL COMPANY OF NEW JERSEY 
33 West Street, Bloomfield, N. J. 


WHEEL TRUEING TOOL COMPANY OF CALIFORNIA 
5560 Alhambra Ave., Los Angeles 32, California 


WHEEL TRUEING TOOL COMPANY OF CANADA, LTD. 
575 Langlois Ave., Windsor, Ont. 
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(Sage as you go 


Cincinnati Projecto-Form Grinding Machines show 
you exactly what's happening at the point of action. 
Through an arrangement of lenses and a mirror, an 
intense light projects a silhouette of the work and 
wheel to a ground glass screen in front of which the 
operator is seated. A “drawing” of the desired con- 
tour, twenty times size, is cut on a glass plate coated 
with a tinted translucent emulsion. Mounted on the 
viewing screen, the drawing furnishes a guide to 
which the operator works. With two micrometer ad- 
justing handwheels, he adjusts the wheelhead ver- 
tically and transversely while the grinding wheel 
reciprocates over the work. Grinding continues until 
the image of the work matches the drawing. The 
experienced operator can attain an accuracy within 
.0002” of the theoretically correct profile. The Pro- 
























Projecto-Form Grinding Ma- 
chine in operation. The 
operator has a clear view 
projection of the grinding 
action enlarged 20 times. 





CINCINNATI Projecto-Form, for ac- 
curately grinding tool and die parts. 
Enlargement: 

with Standard projection lens. 20X 

with Special projection lens .40X 
Standard width of grind, 

Nt GUNN, osc ap ockenee Yio” 
Maximum longitudinal 

DE S-dec oo sev cess 4% 


Complete specifications in 
catalog No. M-1612-5 


jecto-Form method of grinding greatly reduces the 


cost of producing accurate form tools, die parts, and 
others. You may obtain complete specifications by 
writing for catalog No. M-1612-5. Brief data in Sweet's 
Machine Tool File. 
THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 


CINCINNATI 


MILLING MACHINES + CUTTER SHARPENING MACHINES + BROACHING 
MACHINES » METAL FORMING MACHINES + FLAME HARDENING MACHINES 
OPTICAL PROJECTION PROFILE GRINDERS + CUTTING FLUID 
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Lad 
Reamers 
havea 
Wider Range 
of 
Standard 
Sizes 
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Large Sizes 
TO 1%” 


wd 





Small Sizes 
TO .040 
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Che Reamer Specialists 


LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 
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peal is to those men who operate the 
plants and divisions of industry, their pro- 
duction departments and their toolrooms. 
It is they who collectively are charged with 
the responsibility of manufacturing their 
companies’ products precisely, efficiently 
and profitably. 

They have the influence that enables them 
to adopt the ideas and the processes 
which TOOLING and PRODUCTION de- 
scribes in every issue AND the authority 
to recommend, to specify and/or to buy 
everything that may be needed to reduce 
costs, increase production or improve 
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quality. These men for whom, each month, 
our editors seek out or write TOOLING 
and PRODUCTION'S meticulously accurate 
stories of "Know-How" and “'Tell-How" 
are T & P's exclusive Cycle of Buying In- 
fluence (CBI) in their plants. 


Every copy is directed to these men by 
name, by title and by company address. 
Please see our BPA verification. 
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the above described individuals. For 
schools, libraries, and other individuals, 
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“ Double ground lead for easy pressing into the jig. 























“Radius into the hole— to prevent tool hang-up, 
wear and breakage. 


Two way undercut under the head to insure 
squareness to the jig. 


* 100% concentricity inspection. 


Internal ground holes to insure straightness. 


Original 3-D ordering method eliminating 
confusing code numbers. 


*“ Patented bushings for plastic tooling. 
Complete local stocks. 


USE AMERICAN-PIONEERS IN PRODUCING DRILL JIG BUSHINGS 


WITH EXTRA FEATURES AS STANDARD EQUIPMENT. 





Send today for 
the newest free 
Catalogs showing ° 
complete line. ORILL BUSHING CO. 

: 5107 PACIFIC BOULEVARD 

LOS ANGELES 58, CALIFORNIA 





CIRCLE INFORM-A-GRAM KEY NO. 5 













































There is NO COMPARISON with a Jacobs 


If you don’t wear a gold service pin you probably won’t remember 
when “Jacobs” wasn’t the name for the finest drill chuck. Since 
Mr. A. I. Jacobs started it all, back in 1903, continual painstaking 
and specialized research has been lavished on Jacobs Chucks. 


The Plain Bearing Jacobs Chuck pictured 
is undoubtedly the best known in the world 
... and with good reasons. It is a precision 
chuck capable of greater accuracy than any 
comparable chuck made today. It is a strong 
chuck, longer lasting on the job. It is a hard- 
holding chuck with a grip of tremendous 
power. 





These good reasons add up to the unques- 
tioned, uncompromising quality that makes 
your selection of drill chucks as easy as 
remembering the name Jacobs. 





JACOBS AND YOUR 
LOCAL DISTRIBUTOR 
are ready to deliver the chucks you 


need and the service you deserve. 
first in chucks . . . first in service Sacobs 


CH UCK S 


if it’s a Jacobs -it holds 





| tomatic techniques for produc- 
| tion asked if we are going to keep 


| of the Fifth National Conference on Standards held 
in New York last November. It is reproduced here 
by kind permission of the American Standards Asso- 
ciation. The entire proceedings constitute a 100- 
| page volume entitled “Standards for a Strong 
| America’, which is available from the American 
| Standards Association, 70 East 45th Street, New 


| York 17, at $3.00. 
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Talk 
of the 
Month 


x keke &e kK ke ke 


EVALUATING 
THE RESULTS OF A 
QUALITY CONTROL 

SYSTEM IN THE 
PLANT* 


by L. Grant Hector 


Vice President 


SONOTONE CORPORATION 
Elmsford, New York 


MY PRIMARY TOPIC is how 
to make quality control an ac- 
tive partner in operating a manu- 
facturing plant. I should like to 
summarize the more standard 
forms of quality control with 
which I believe you are familiar 
and I shall also emphasize newer 
phases of quality control which 
play an active role in manufac- 
ture. 

Mr. Gay in discussing the ten- 
dency toward more and more au- 


on using standards as we have 
used them in the past .. . to solve 
old problems, to meet recurring 
emergencies, to reduce the gen- 
eral confusion. Or are we going 
to use standards as they are 
meant to be used—to keep prob- 
lems from arising, to stop emer- 
gencies from happening, to elim- 
inate confusion; to serve as the 
key elements in management 
control, coordination, integra- 
tion, and planning. He also 
commented that some of the top 
officials of our organizations do 
not appreciate standards from 
this point of view. These re- 

. - « Continued on page 10 


*Mr. Hector’s talk is from the published proceedings 
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1u- | P| ay . intermittent spraying or air blasting. 
- i SD 5 @ Reduces manual work; assures precise quantity of fluid 
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a Sequence Valve which is remotely controlled by a Ross 
re Cam Valve. 
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O§S OPERATING VALVE COMPANY 


123 E. GOLDEN GATE AVENUE . DETROIT 3 « MICHIGAN 
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PUNCH & DIE BUTTON 
POSITIONING Fleibility 
with R-B 
Fl Meunt RETAINERS 





| Seven 






Cut your set-up time for short production runs on light gauge 
metals . . . R-B Flex-Mount Retainers permit quick, easy and 


' mounsteee flexible mounting of punches and die buttons. For, Flex-Mount 
BOLT SLOT Retainers are easily bolted in any desired position on T slotted 
PUNCH RETAINER or drilled and tapped commercial die sets. 


Standardized R-B punches and die buttons (round, square, 
RUBBER STRIPPER oblong or special shapes to customer specifications) are used 





in these retainers. Stripping is accomplished with R-B rubber 
strippers or R-B rubber covered springs to eliminate costly 
metal strippers, retainer screws and springs. 


we DIE BUTTON 
RETAINER 


TYPICAL “Fl “Mount 
POSITIONING Flexibility 


Shown are but two of an almost unlimited 
number of mounting arrangements that can 
be made with Flex-Mount Retainers. 
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RICHARD BROTHERS PUNCH DIVISION 


ALLIED PRODUCTS CORPORATION | OTHER ALLIED PLANTS 


DEPT. 78 + 12635 BURT RD. + DETROIT 23, MICHIGAN 
SPECIAL COLD FORGED PARTS 


Please send me additional information. ex Re a 


STANDARD CAP SCREWS 











NAME ee eee ae eee yy 

eee eg PRECISION GROUND PARTS 

ADDRESS _ SHEET METAL DIES 
MADE OF FERROUS ALLOYS, 

CITY. ZONE STATE ZINC ALLOYS OR PLASTICS 
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Swedish Johansson Gage Blocks 
are checked for accuracy by the 
latest scientific method, the atomic 
light, utilizing the lightwaves 
emitted from the Mercury isotope 


198, now in use at the standard 
Bureaus throughout the world. 


ge 
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GAGE BLOCKS 


(JOHANSSON) and accessories. 
Short deliveries. Inspection and _ reconditioning 
service available at our plant. 


INTERNAL INDICATORS 


(for inside measurements .155 to 24 inches) Scale 
range plus or minus .001 graduated to .0001 and 
minus .020 graduated to .0001. 


MIKROKATOR 


(Amplifier—for outside measurements) Gradua- 
tions .0001 to .000002 or .001 M to .0002 M. 


OTHER JOHANSSON PRODUCTS 


Micrometers, Snap Gages, Extensometers, Dyna- 
mometeis, Hardness Testers, Surface Finish In- 
dicators, Interferometers, Plugs, Rings and Special 
Gages. 


Write for Literature 












Assures You Precision 
to the Finest Degree to 
Meet Your Requirements 
—Backed by the Name 
Supreme in the World 
of Measurement. 





SWEDISH GAGE COMPANY 


JOHANSSON 


GAGE 


DIVISION 


10641 HAGGERTY AVE. e BOX 4086 NORTHEASTERN STATION e DEARBORN 1, MICH. 
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./ @ Bausch & Lomb 
BENCH COMPARATOR 


Save inspection costs: no expen- 
sive holding fixtures needed for 
most work. Save time: no com- 
plicated set-up. Easy operation 
quickly provides vivid screen 
image, reveals costly production 
errors. Micrometer stage (option- 
al) reads to .0001”. 





















Cut 
costs, speed 
inspection, with 
understage 
illumina- 
tion 


Bausch & Lomb CONTOUR 
MEASURING PROJECTOR 


Quickly, easily shows sharp sil- 
houettes or detailed surface views 
on 18” screen... for inspection, 
comparison, or highest precision 
measurements. Linear readings to 
.0001”; angular, to 1 minute of arc. 





Bausch & Lomb 
TOOLMAKERS’ MICROSCOPE 


Quickly measures or inspects 
opaque or transparent objects of 
any contour. Linear readings to 
.0001” ; angular, to 1 minute of arc. 


SOLD AND DISTRIBUTED EXCLUSIVELY 
BY THE DoALL COMPANY For full in- 


formation call your local DoALL Sales-Serv- 
ice Store, or write: The DoALL Company, 
254 N. Laurel, Des Plaines, Illinois. 





BAUSCH 6 LOMB 








INSTRUMENTS 
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. . . Month’s Talk, from page 6 


marks gave me a clue to the con- 
necting link between standards 
and quality control as previously 
conceived and pointed up the 
phases of quality control which, 
I think, have now come of age. 


Starting a Quality Control 
Program 


How do you start a quality 
control program? First, you hire 
some really good quality control 
people. But training quality 
control people who are paid to be 
quality control people will get 
you nowhere if you stop at that 
point. You must have them 
train the people in the plant. 

In other words, quality control, 
standing on its own feet, is al- 
most useless except as a slight 
adjunct to inspection. If you 
really want it to work for you 
in the plant, every foreman, 
every production engineer, every 
supervisor in the plant must be 
quality conscious. It is our ex- 
perience that it doesn’t take too 
long to make even the hourly 
workers quality conscious. I 
sometimes think they watch the 
control charts much more closely 
than their supervisors. When 
everyone in the plant becomes 
extremely quality conscious and 
delves into it enough so that he 
thinks he is a quality control ex- 
pert, and when all of these ama- 
teur experts begin to get under 
your feet, then you have the at- 
mosphere which will insure 
progress in quality control. 


Routine Functions of Quality 
Control 


We take for granted such tools 
as control charts—devices for 
pointing up our progress or lack 
of it—and we also take for 
granted quality control as pre- 
ventive medicine. 

In the early days of quality 
control quantitative data were 
gathered by inspectors and con- 
trol charts were produced which 
gave the production group cur- 
rent information on plant proces- 
ses and production. 

In this connection I’d like to 
say that inspection relates to past 
events, to that which has already 
been accomplished, whereas 
modern quality control, the more 
established phases of it, relates 
primarily to what is going on 
right now and to what is going to 
happen in the next few minutes. 


. . « Continued on page 14 
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We’ve taken the delay out of 
inclinable press delivery 





A ew Manufacturing Policy’ on Clearing 0.B.1.’s 





/ Here is another Clearing first. Presses manufactured in advance of sale! 
/ Clearing inclinables in practically every capacity are now immediately 
available for shipment upon order. This time-saving manufacturing and 
sales policy has been undertaken by Clearing Machine Corporation to take 


\ the usual lag out of delivery. 
vhs 


Our Hamilton plant has been tooled up exclusively for pro 
O.B.I.’s. This step was taken originally to speed up delivery; however, 
many customers indicated a desire for even faster service. The result 
has been this new approach to press manufacturing—one which\we feel 


] 


will be well worthwhile in terms of customer satisfaction. ] 














75 ton 


If you have been considering the purchase of an O.B.I. préss, take 
advantage of this new production and deliyery policy. Get in touch 
with Clearing by mail or telephone today. 












150 ton 


Write for catalog and folder giving complete specifications 
on all Clearing O.B.I. presses. Folder lists all presses which 
are immediately available from stock. 








CLEARING PRESSES THE WAY TO EFFICIENT MASS PRODUCTION 


CHICAGO 38 ILLINOIS * HAMILTON PLANT—HAMiLTON OHIO 


DIVISION OF U.S. INDUSTRIES, INC. 6499 WEST 65TH STREET * 
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This rugged, powerful face grinder 
is used by the largest auto body 


manufacturer in the world... 





AP Zale OM ly eo” Oe ee 





Find’out why! y 


For 18” Face Grinder Bulletin, write Abrasive Machine Tool Co., 16 Dunellen Road, East Providence 14, R. I. 
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F727 nm CYLINDER 


Ae AND BOOSTERS 







\ @ \ 


See Miller Bulletins A-105K (Air) and H-104K (Hydraulic) for Complete - 
Dimensions and Engineering Data on these “in-stock” sizes and other Custom 
Miller Cylinders in bores up to 20” and strokes up to 22 feet. 


4 66 as 9. “A Signifies Miller 200 psi Air Cylinders; “H”, 2000 psi Hydraulic Cylinders. ASO & HS50—Tie Rods not 
‘ IN STOCK MODELS Interchangeable Mountings Are Shown In Red On Drawings. extended beyond ner 

AS1 & HS51—Tie Rods ex- 

tended both ends (shown). 

AS2 & H52—Tie Rods ex- 
tended. Cap End only. 

AS3 & H53—Tie Rods Ex- 
— Z tended. Rod End only. 

A61 and H61 A62 and H62 A63—8” Bore only A64—8” Bore only AS4 & H54—Two Tie Rods 
Flange Mounting on Rod End | Flange Mounting on Cap End Flange Mounting on Rod End | Flange Mounting on Cap End extended at both ends. 
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MOUNTING HOLES 


MOUNTING HOLES 



























4 


A72 and H72 A74 and H74 A77 and H77 
Side Lug Mounting Side Flush Mounting Side or Foot Mounting 






































































































































































































































































































































A81 and trunnion Mounting | A82 and Trunnion Mounting | A83 and ee pe ora A84 and H84 A86 and H86 
H81 on Rod End H82 on Cap End H83 tone. week: dilivany) Pivot Mounting Pivot Mounting 
Si ROD Roo 
‘ | oa. ferexr] “4IN-STOCK’’ STROKES Gin inches "AY ond “H Models 
wily Cushioned r: (7) 82, 84 and 86 wit 
N 1% 5% K-20 Non-Cush. | 11213141516 —H ad ag si 18” require 
2 5%” XK 20 Cushioned 3/4151 6/7| 8] 9} 10}11} 12}14]16] 18] 20°27 28 | 32} 36 Column strength re- 
A & Non-Cush. | 1/ 213/415/6/7/8/9] 10/11] 12/14/16 20} 22 | 24} 28 | 32) < quires larger diameter 
Ss 2¥2| 56” | %-20 -Lushioned 3/1 4/5/16/7/8| 9] 10]11| 12114] 16 20 |.22| 24] 28/32] 36 piston rods for the fol- 
7 6 Non-Cush. | 112/31 4/5/6[7/8] 9/10 [11/12 [14/16/18] 20] 22 | 24] 28/32 | 36, i aaa 
TI)! aula | ac-16 [Settioned 3/4/5| 6/7/8| 9] 10/11] 12/14 | 16/18 22] 24] 2 36, Ast, 04, ond 06 th 
' nll Non-Cush. | 1/ 2/3] 4/5] 6/7 9] 10] 17] 12] 14] 16] 18 | 20} 22 | 24 | 28/3 36) strokes inside area (1), 
Oo R14 1” %-16 Cushioned 314/51 6|7 91101/11}12 114/16 20 | 22| 24 | 289737) 36 when operated at 100 
Non-Cush, | 1] 2] 31 41516]7 9110] 17] 12 [14 | 16} 18 | 20| 22/ 24] 281] 32| 36 psi and over; 
c 5 11” | 54-16 | Sushioned 3/415] 6|7/8[9[10]11| 12114] 16/18 | 20| 22| 2a 28] 32] 36 2 
7 Non-Cush. | 1/2/31415{6/7 9110/11/12 [14116 20 | 22 | 24} 28 | 32| 36 1) area (2) and Models 
we 6 11%”] 1-14 Cushioned 31415/6/7 0 2114) 16/ 18) 20] 22] 24] 2 36 H82, 84, and 86 with 
af Non-Cush. | 1] 2} 3] 4151617 9/10/11] 12/14/16 20 | 22 | 24 | 28 | 32 — > 
” Cushioned 31 4/516{7/ 8] 9/10 12114] 16] 18 | 20] 22|'24 | 28 | 32} 36 pers ven ” 
B 8 | 1%"| 1-14 FNoncum 111213] 415161718191101111 12 1141161181 201221241 281321361) ah 
wT Cushioned « with strokes inside 
oft LAL | 4620 Fnen-cosk 1112131415] 617181 91104 11 12 Seren (3), when oper 
a 1” | %-16 [Sushioned 3[4[5TST7T eT 9] TO; Trt 12] 14116 | 18] 20| 22] 24| 26 52] SOK) sted at 1000 psi on 
R|? Non-Cush. | 112131415161718191 10 21114116 | 18]| 20| 22| 24 | 28]| 32] 36 Seon wien Cia 
” Cushioned 314151617 U 21144916] 1 20 24 | 28 | 32] 36 nion Pin location, “A” 
| & e241 1 =-16 Non-Cush. | 1] 2/3/415/6/7 9/10 2114 416/18 | 20] 22] 24] 28 | 32] 36 ond “H” Models 83 with 
A ae : ; — 7 rq dard diameter pist 
3%11%"| 1-14 Cushioned : 4 3 6|7\8 U 2|14 Go ST 20 24 28 : 36 | = goth wag at 
s|¥ Non-Cush. | 1] 2] 3| 4|5|6| 7/8/9110 12 [141/16] 18 | 20] 24] 24 | 28 | 321) 36 eas Gis ee 
bla [134”11%-12 |-Semenes 31 4/5/6]7] 8] 9/10 12 [14 118 20 | 22 [24 32/3642) 84 and 86. 
we iy 7 wih Non-Cush. | 1] 2/3] 4/5]6/7] 8/9] 10 12 114 |16 [187] 20] 22] 24 | 28i] 32/36 a > — 
* 4 4 or oversize Wston fF 
ad ed ER Fed Se rs Cone a ec 
‘ on-Cush. ments. 
















































































BOOSTERS Immediate Delivery on the follsding Miller 25 1 DRatio Boosters (80 psi air input pro- 
duces 2000 psi hydraulic oil output): Model B4, 5” bore, 1” dia. ram, 6” and 12” strokes; 
Reciprocating Booster Model DA77-RBA8, 5” bore, 1” dia. ram, 6” stroke. Also Booster 
IN STOCK Tanks, 5” dia., 6” and 10” heights, 


Write For Catalog MILLER FLUID POWER co. 


and Stock Price List (Formerly MILLER MOTOR COMPANY) 2 



















FM i { 


> 











2046 N. Hawthorne Ave. Melrose Park, | 


2 


AIR & HYDRAULIC CYLINDERS «© BOOSTERS «© ACCUMULATORS) 


COUNTERBALANCE CYLINDERS 
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KALAMAZOO 





MODEL 1220 METAL 
CUTTING BAND SAW 


big, fast, built to give you high production 


KALAMAZOO METAL CUTTING 
BAND SAW MACHINES ...a 
model to meet your needs. 





MODEL 8C cuts 8” round, 16” flat, 
8” pipe. Coolant equipment and 
casters available. 

“4 








3 
E. | 
KALAMATIC BAR FEED ATTACH- 
MENT converts Kalamazoo saws to 
fully automatic cut-off machines. 


F j 
. 
i Be 


MODEL 610 cuts 6” round, 10” 
flat. Coolant equipment and casters 
available. 





CUTS 12-INCH ROUND, 
20-INCH FLAT, 12-INCH PIPE 


Accurate to a few thousandths, with 
minimum burr and kerf. 


Four cutting speeds and variable frame 
weight adjustments provide a selection 
for various jobs — better sawing re- 
sults, longer blade life. 


Available with coolant equipment for 
uninterrupted production sawing — 
without coolant for intermittent cut- 
ting and for non-ferrous metals. 


Designed throughout for maximum 
safety. All moving parts fully enclosed 
— only cutting section of saw blade is 
exposed. 


Heavy duty 1 HP motor provides ample 
power for all cuts. 


ASK YOUR KALAMAZOO DEALER 
FOR DETAILS AND DEMONSTRA- 
TION of the rugged Model 1220. 


MACHINE TOOL DIVISION 


Kalamazoo TANK and SILO COMPANY 





515 HARRISON STREET... KALAMAZOO, MICHIGAN 
CIRCLE INFORM-A-GRAM KEY NO. 14 
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Good quality control develops 
sampling procedures which also 
reduce the amount of inspection 
required. Good quality control 
is one of the few functions which 
has the capacity to reduce itself 
intelligently. It also determines 
the reliability of the final prod- 
uct and therefore permits the 
plant to work at whatever qual- 
ity standards the sales depart- 
ment require. Good quality 
control is the customer’s only 
protection and, of course, without 
customers, there would be no 
plant. 

All of these services we now 
take for granted. They are im- 
portant and necessary, but they 
represent what I choose to call a 
relatively passive phase of qual- 
ity control. 


Quality Control Supplies 
Specific Information 


There are three examples of 
new and actively constructive 
contributions that a quality con- 
trol system can provide. The 
first is merely an extension of the 
data-taking and analysis used to 
prepare control charts. If this 
kind of data is extended suffi- 
ciently we will receive informa- 
tion not merely on the trend of 
quality but also on the reasons 
for such a trend. Quality control 
can therefore put into the hands 
of the production people in the 
plant specific information that 
will show them the cause of their 
troubles. This is a great time- 
saver. 


Quality control people who are 
proficient in collecting data on 
the cause of the trouble may also 
occasionally come up with sug- 
gestions for solutions to the prob- 
lem. In the best run plants we 
find that people completely for- 
get the sharp lines of demarca- 
tion between one kind of engi- 
neer and another, or between 
engineers and foremen. They 
know where their names are on 
the organization chart, but when 
a problem occurs in the plant, 
everyone works on it and con- 
tributes what he can, and nobody 
worries about what department 
should have originated the idea. 


Planned Experiments 


The second specific application 
of quality control concerns 
“planned experiments.” If you 
extend the mathematics used in 


. - « Continued on page 18 
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STANDARDIZED 


UNIVERSAL 
INDEX 
PLUNGERS 


SAVE TIME 
SAVE MONEY 


Universal's Straight and Taper Plungers made 
in standard sizes save the time and 

expense of designing and machining special 
index plungers for multi-station tools. 

They come to you complete, ready for 
installation at approximately % the cost of 
specially made plungers. 


Universal Plungers greatly 
simplify jig or fixture man- 
ufacture because plunger 
body and bushing have 
same diameter so that all 
holes can be bored with 
same tool, often in same 
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Soft pin knob permits connec- 
tion to actuating lever or air 
cylinders by several different 
methods. Locating bushing, 
plunger and plunger bushing 
are hardened and ground. 


Plunger is easily assem- 
bled from either top or 
bottom. And it can be re- 
moved in either direction 
by removal of hex nut. 



































UNIVERSAL 
ENGINEERING 
COMPANY 


FRANKENMUTH 8 
MICHIGAN 


1) BORING CHUCK 

2) MIKRO-LOK BORING BAR 

(3) STANDARD COLLET CHUCK 
& (4) FLOATING COLLET CHUCK 

(5) WEDGE-LOCK PRODUCTION VISE 

(6) “KWIK-SWITCH” TOOL HOLDER 

(7) STANDARD DRILL BUSHING 

668) UNIVERSAL INDEX PLUNGER 
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different punch holder thicknesses 


BUFFALO 7 
1807 Elmwood Avenue 
CHICAGO 50 

2100 S. Laramie Avenue 
CLEVELAND 14 

1550 East 33rd Street 
DAYTON 7 





3196 Delphos Avenue 
DETROIT 16 


1549 Temple Avenue 
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iHerent 10x/0 
WE SETS 


can you order from stock at your nearby DANLY Branch? 
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A different die shoe thicknesses < _J shank size variations 
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——— SEMI-STEEL 


—— STEEL 


SEMI-STEEL —— 


SEMI-STEEL —— 


guide post lengths in each of 





different material combinations 
different styles to choose fr 








Multiply all of these combination possibilities together and you’ll 

discover that there are 37,/04 different standard Danly Die Sets in just this one 
size . . . and all are cataloged and stocked in the Danly Branch near you. 
Amazing? Yes, but it serves to illustrate an-important point for your benefit. 
The almost unlimited variety of Standard Danly Die Sets zn stock at your 
Danly Branch will meet your specific needs exactly . . . and fast. So remember, 
when you want the best in die sets in the shortest time, the place to call 

is your local Danly Branch. 


DANLY MACHINE SPECIALTIES, INC. 2100 South Laramie Avenue, Chicago 50, Iilinois 





Choose the Danly Branch closest to you: 





GRAND RAPIDS 


113 Michigan Street, N.W. 


INDIANAPOLIS 4 
5 West 10th Street 


LONG ISLAND Cli 
47-28 37th Street 
LOS ANGELES 54 


Ducommun Metals 
4890 South Alam 


MILWAUKEE 2 

111 E. Wisconsin Avenue 
PHILADELPHIA 40 

511 W. Courtland Street 
ROCHESTER 6 

33 Rutter Street 

ST. LOUIS 8 


7 2 
DIE SETS. 


3740 Washington Bivd. 
SYRACUSE 4 


& Supply Co., 
eda 2005 West Genesee Street 


STANDARD OR SPECIAL 


DOIEMAKERS SUPPLIES 
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Just How Accurate 


Must A Gage Be To Be Accurate? 


Precision is relative. A specified dimension of 1.625” 
is never exactly 1.625” on the workpiece. That’s why 
you use tolerances. 


You use gages to find out how closely your work 
comes to the specification 1.625”. But, gages them- 
selves can also vary in their accuracy. So they need 
tolerances, too. 


And that is what we want to talk about. We put 
tolerances on the accuracy of the gages we make. We 
make them to an accuracy standard that experience 
indicates is “high grade” and acceptable to those who 
have a “high grade” regard for the dimensional quality 
of their products. We also build into them a durability 
that makes sure that our gages will maintain that 
accuracy standard for a long, long time. 

For instance, some gage users would specify steel 
contacts on a gage like that shown above. We can sup- 
ply steel contacts but our standard of accuracy calls for 
contacts of the hardest material — diamond. Why? 
Because the minute you start to use a gage the contacts 


Sok 


begin to wear. You may have saved a few dollars on 
the soft contacts but soon the gage begins to change 
its accuracy. You have to check it oftener and reset it. 
If you forget, you are soon passing out-of-tolerance 
work. Another example: The above gage could be 
made to centralize itself positively, but it would not 
gage as accurately. 

These are only two illustrations. We know that 
accurate gages require certain basic fundamentals in 
their design. — Moreover, they should not be “multi- 
purpose” or Rube Goldberg gages difficult to adjust 
and of doubtful accuracy. 

We know these things are true. That’s why Federal 
insists on adherence to proven principles of gage design. 

Ask our Engineers for recommendations to meet 
your gaging requirements. 


FEDERAL PRODUCTS CORPORATION 
5235 Eddy Street, Providence 1, R. 1. 


EDERA 


FOR ANYTHING IN MODERN GAGES... 





som 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automatically Controlling Dimensions on Machines 
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CUTTING 


" Super Wack 
UNIVERSAL mitiine cutters 


Right Hand or Left Hand Rotation 
Just One Body for . « « Cast Alloy or Carbide Tips 


Positive or Negative Angles 
y 


Up to 4 times as many Blades as the Cutter Diameter : 


Unsurpassed economy for shops with short runs. Bodies can 
rotate in either direction. Blades are locked rigidly on radial 
center. Consequently, simply inserting blades of proper hand, 
angle and cutting material, permits a single body to be adapted 
easily to any job, metal and work condition. Face and Shell 
End Mills in a large range of stock sizes, also “Specials” for 
unusual requirements. Write for Bulletin No. 531. 
* U.S. Patent 2,547,789. 





COST TOOL 
acrity CORPORATION 
MEAOVIHtLLE, PA, 


Engineering and Sales Representatives in the Principal Cities 

























ach - Lock® Special 
MILLING CUTTERS PRODUCTION 
Face Mills, Shank and Shell REAMERS TOOLS 


















Chucking and 
shell designs. 
Proven construction 
locks blades rigidly, 
producing smooth, con- 
centric holes. 


End Mills, Half Side and Combine 2 or more re- 
Staggered Tooth 
Cutters. Sizes to 


24”’ in dia. 


lated operations into a 
single tool, producing better 
products, quicker, 

and cheaper. 


any 4 POSTS 
Successive 
tools are 
swung into 
cutting 
position 


quickly, indexed accurately 

and locked rigidly, giving 

engine lathes the versa- 

tility of turret lathes. 
5 styles, 9 sizes. 














MILLING 
CUTTERS 
Bodies can ro- 
tate in either di- 
rection. Simply 
using blades of 
proper hand, 
angle and cut- 
ting moterial, 
meets any 
requirement. 


























Bas. onan CHANGE 
CHUCKS 
Tools are held 
centered and rigid. 
Operator canchange 

tools without stop- 

ping or slowing down 
the spindle, increasing 
production and cutting costs. 















BORING BARS 
Bore more pieces in shorter time, with 
q@reater accuracy. Stock sizes with 
straight or tapered shanks, with or with- 
evt pilots, for holes up to 15" in dia. 
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. . Month’s Talk, from page 14 


standard quality control, it is 
possible to predict futures. I do 
not mean by that that you can 
predict the answer, but you can 
predict the shortest fastest way 
to find the answer. “Planned ex- 
periments” therefore provide 
the easiest and quickest way to 
find the answer to a complicated 
problem. 


This is how it works: If you 
have a problem that involves 
only two things that can possibly 
be changed, but you don’t know 
what the best combination of the 
two is and if, moreover, one 
doesn’t affect the other, you don’t 
need any fancy quality control 
techniques to help you. You can 
just resort to the good old-time 
technique of trial and error. You 
keep one constant while you vary 
the other. When you get the best 
possible answer this way you go 
back and try other variations 
until you get the best results. If 
you want to check yourself, you 
can repeat the process once or 
twice. 


But if it turns out that these 
two things are interdependent so 
that when you change one it 
changes the effectiveness of the 
other one, then a trial and error 
method is a long procedure, in- 
volving many repetitions. 


If it turns out that you have 
three, four, five, or six things, all 
of which have to be varied in this 
device, then you are going to 
have to try an almost insur- 
mountable number of experi- 
ments in order to determine 
what you want to know. 


Here are specific examples, 
one from a research laboratory 
and one from a manufacturing 
plant. The first one relates to 
our most spectacular new prod- 
uct. About five and a half years 
ago, the Sonotone Corporation 
became interested in developing 
a new type of storage battery. 
It was thought at first that we 
were going to use it in hearing 
aids. Our reasons for not put- 
ting it to this use had nothing to 
do with the battery, but had to 
do with the change in hearing 
aids and the coming of the tran- 
sistor. 


But at first $50,000 was allo- 
cated to start research with the 
thought we were going to use the 
battery in hearing aids. It was 
to be a nickel cadmium battery. 
No one before had ever made this 
particular type successfully. We 


. Continued on Page 30 
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The huge draw die shown here measures about 3 
feet wide, 4 feet long, and 2% feet deep. The plastic 
face of the die cavity and punch, approximately % 
inch thick, are made of Rezolin Toolplastik based 
on Bake.irE Epoxy Resins and compounded by 
Rezolin, Inc., Los Angeles, Calif. 





25% LESS COST—40% LESS TIME 
TO FACE THIS DIE WITH EPOXY RESINS 


“Rezolin” tooling compounds, based on 
BAKELITE Brand Epoxy Resins, are liq- 
uid materials. Thus a simple casting 
operation formed this die face to the 
desired shape. By mixing the resin with 
a liquid hardener before pouring, it was 
cured at room temperature without ap- 
plied heat or pressure. Shrinkage was 
so slight that finishing operations were 
kept to a minimum. 

When cured, the epoxy resin com- 
pound is hard and tough, with excellent 
impact, compression, and flexural 
strengths. The face of this die is only % 
in. thick, yet it stamps sheet steel into 
auto trunk lids. If design changes are 
needed, the surface can be readily ma- 





chined or patched to fit new contours. 
Jigs, spotting racks, checking fixtures, 
and Keller models are examples of other 
metalworking tools made with these 
compounds—usually by laminating with 
glass cloth. This construction results in 
excellent dimensional stability and ac- 
curacy. Tools are lighter and easier to 
handle than when made of conven- 
tional materials. They are strong and 
durable because of the hardness of 
BakELITE Epoxy Resins when cured. 
You'll benefit from the advantages of 
tooling with Baketite Epoxy Resins 
when speed is important . . . where 
model changes are frequent . . . when 
modifications in design are a factor... 


where a large variety of models de- 
mands a number of tools in a hurry. 
Take your first step toward efficient, up- 
to-date tooling with compounds based 
on BAKELITE Epoxy Resins. 


EPOXY RESINS 





BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [[%§ 30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
The term Bake.iteE and the Trefoil Symbol are registered trade-marks of UCC 
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HARDINGE COLLETS and FEED FINGERS 


for ACME-GRIDLEY Automatics 


@ 30% to 80% Lower Tooling Cost 
@ Higher Production Efficiency 


Mihi | a a HH al J si 
ri HI i Polat eee ce i) 
’ i} ; 


HARDINGE Style “B” Master Feed Finger 


30% to 80% lower tooling costs 
result when using Hardinge Master 
Collets and Master Feed Fingers with 
low-cost replaceable pads. 


Quick change-over because Master Collets 
g-Taslel Mla o)(el4- Medill -Maalelilellilem olelo Le 

Master Fingers remain in the feed tube—no wear 
ola i-1-10 M10] ol-Mlile-rolo Mm AleL ¢-Mm(olgellilel-m Zell] melal= 
YolU] ge-Mo} E10] 0) 0) hance] moll Mere) i(-te elite Mhi-\-1eMililel ae 
You will have fewer work interruptions due to 
breakage, loss of tension, 

and scoring of stocks. 


Hardinge brings you 62 years of engineering 
and manufacturing experience. 


HARDINGE Regular Collet 
HARDINGE Regular Feed Finger 
— 


bie ad ie 





* Also available for the following automatics: Cone, 


a New Britain, Greenlee, Gridley, National Acme. 
Immediate 


Stock Delivery OFFICES IN PRINCIPAL CITIES—Export Office: 269 Lafayette St. 
NEW YORK 12, NW. Y. 


from Hartford 
New York Philadelphia 


a 2 gpa A HARDINGE BROTHERS, INC. 
sages Fe gape ELMIRA, N.Y. 
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KROSLOK "“tING ks 


GROUP IMPORTANT CONCEPTS 
FOR 




















Where heavy cuts are the 
rule, Kroslok performs long 
and profitably. 






Production milling realizes a new high with 
Kroslok face milling cutters and shell end 
mills. Simplicity of design (only three mem- 
bers), extreme ruggedness and rigidity, 
merit your thorough investigation. Kroslok 
is available in general purpose and heavy 
duty types for ferrous or non-ferrous metals, 
with both fine tooth and extra fine tooth 
variations, in diameters from 3” through 
24”. May we suit Kroslok’s advantages to 


your job? 
A\'\3 
Wuitn & WERRYWERTWER 
WAACAINERN (U0. 


CUTTING TOOL MANUFACTURING DIVISION 
CLEVELAND 17, OHIO 


Stocking Dealers in All Industrial Centers 








Production milling requires 
“tops’’ in production tools. 


TRIPLE-CHIP CIRCULAR SEGMENTAL AND SOLID CUT-OFF BLADES «+ TRIPLE-CHIP 





SLITTING SAWS «+ TRIPLE C GRINDING COOLANT «+ TRIPLE-CHIP SOLUBLE OIL 
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With Permanent 


wse"tist ~~” MOTORIZED ROTARY TABLE. 


for lapping 
and grinding 


(not an index table) 






FASTER 
circular precision grinding! 


Now with this table and with less 
effort you assure highest stand- 
ards of accuracy, flatness, finish 
and close tolerances. At the same 
time you eliminate slow and 
complicated tool setups. You cut 
grinding time greatly by using 
only cross feed while the table is For example, Vulcan’s Rotary Table can be used in connec- 
rotating at infinite speeds be- tion with a sine plate or angle fixture. The dressing of large 
tween 40 and 100 RPM. expensive external wheels for side grinding is therefore elim- 
inated. If you wish we can provide permanent magnetic 
chucks designed for use with our table, both 6” and 10” in 
diameter. 





Vulcan’s Rotary Table is an air operated, self contained unit, 
portable between bench or machine. A precision center hole 
for locating and tapped holes in the table for clamping pro- 
vides easy setup. Circular surface grinder applications are 
many and varied — grind flanged studs or bushings — bear- 
ing spacers — forming rolls — cutters — convex or concave 
surfaces — punches or dies (radius or angle). 


Lapping? Yes—and in micro inches. For the 6” and 10” 
table, lapping plates of 12” and 16” are provided. Perfect for 
lapping valve plates, gages, bearing spacers and for carbide 
lapping using diamond powder. Write for circular. 


Major Vulcan Services | 
Engineering, Processing, Designing and Building . . . Special Tools .. .. | 





Dies . . . Special Machines . . . Vulcamatic Transfer Machines .,. 
Automation . . . including the Vulcan Hydraulics that Form, Pierce, 
Assemble and size. Vulcanaire Jig Grinders . . . Motorized Rotary 
Tables . . . Plastic Tooling. 
Work clamped to motorized VULCAN TOOL CO 
table, mounted on sine plate. ‘ 
Surface grinder application. 20 PRITZ STREET s DAYTON, OHIO 
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a hole here Is a letdown... 











| 
| 


a hole here is a lift 


Crucible Hollow Tool Steel Bars can step 
up output on most any production line where 
ring shaped or hollow parts are made. Why? 
Simply because the hole is already there. There’s 
no need for drilling, boring, or hole-sawing. And 
that’s where you save production time, increase 
machine capacity, and avoid scrap losses! 

Crucible’s famous tool steel grades are avail- 
able to you in hollow form, in almost any com- 
bination of OD, ID and length. In fact, your 
local Crucible warehouse can give you imme- 
diate delivery of these popular grades — KETOS 
oil-hardening, SANDERSON water-hardening, 
AIRDI 150 air-hardening, and NU DIE V hot- 
work tool steels. 

Ask your local Crucible representative how 
you can save time and money by using Crucible 
Hollow Tool Steel Pars. Cali him today, at our 
nearby Branch Office. Crucible Steel Company 
of America, Henry W. Oliver Building, Pitts- 
burgh 22, Pa. 


ic R U C I a LE} first name in special purpose steels 





Crucible Steel Company of America 
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| NEW EX-CELL-0 MACHINE 


| contours valves by direct cam action (no levers ) 


~ “te, 
¥ 


VALVES ARE CON- 
TOURED, faced, turned, 
and taper-turned. This 
drawing shows the two 
tools used in each sta- 
tion. The paths they fol- 
low on the workpiece are 
indicated in heavy lines. 
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NEW EX-CELL-O CAM BORING MACHINE, 
Style 312, equipped with two spindles and 
tooling for operations on valve heads. 


CAMS CHANGED IN 
MINUTES: Cam as- 
sembly swings out 
for quick change of 
operation. All motors 
are outside the base. 


THE 
MACHINE TOOL 
SHOW 


IMTERMATIONAL AMPMITHEATRE 





As AA ASS ASS, AAAS LAA DA ASL AS 





Ex-Cell-O’s new Style 312 Precision 
Boring Machine operates 


with direct cam action—is fast, 


accurate, automatic—is solid 


and rugged to handle tough jobs 


of precision contouring, boring, 


turning, facing, and grooving. 


For full information contact your 


Ex-Cell-O representative 


or write 


CONTOURING AC- 
TION: Cams act di- 
rectly on the slide— 
NO LEVERS. Separate 
cams for table and for 
cross slide are both on 
one shaft, giving exact 
co-ordination. 





Ex-Cell-O in Detroit. 


CROSS SLIDE 
a 


CROSS SLIDE 
FOLLOWER 


‘ Ly 
CROSS SLIDE CAM Pe 


TABLE 
FOLLOWER 


CHIPS, COOLANT CANNOT 
ENTER THE BASE. Large chip 
chute is cast integral with 
the solid top of the heavy 
nickel iron base. 


> Soe on omnes Sook 2 Bead. 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS * GRINDING SPINDLES * CUTTING TOOLS * RAILROAD PINS 


AND BUSHINGS © DRILL JIG BUSHINGS * AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 
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UNBRAKO AT WORK 





UNBRAKO SOCKET HEAD CAP SCREWS provide additional safety and 
increased efficiency on industrial lift trucks. Sixteen of them are used to fasten 
the side thrust fork carriage rollers which reduce the stresses caused by off- 
center loading. These standard UNBRAKOs have heads forged for strength, and 
sockets of uniform depth and size for strength and maximum torque in wrench- 
ing. Fillets and threads are formed to provide continuous grain flow through- 
out the screw. For the UNBRAKO story, see your authorized industrial dis- 
tributor. Or write STANDARD PRESSED STEEL Co., Jenkintown 36, Pa. 


ee 
UNBRAKO SOCKET SCREW DIVISION JENKINTOWN, PENNSYLVANIA 
Se, 
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Jones & Lamson dies are your best buy ... whether you 


need Class III or not. They give you extra savings because of our 
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system of “no approximation”... a factor that also applies to Class I and II. 


So, whatever your requirements, 


Jones & Lamson’s written Class III 


or beter Guarantee means» ===={|MPORTANT SAVINGS 
regardless of tolerance requirements — 


NOT SOMETIM 


/ 
/ 
/ 





TANGENT CHASER TYPES 
Stationary and Revolving 
Capacities from #4 to 2” as 


= 


a 


ean ‘ 


J & L die heads also offer: low 
see@ initial cost, ease of operation, 
controlled resharpening, use of 
carbide tipped chasers where 
applicable. 





O 





JONES & LAMSON, 


fe -EVERY TIME! 











/ 
/ 

/ RADIAL CHASER TYPE 

Capacities from 
#8 to 44" 


g) 


“a 







/ 





FOR BROWN & SHARPE AUTOMATICS 
and SMALL TURRET LATHES 
Capacities from #0 to 14" 


Machine Tool Craftsmen 
Since 1835 








JONES & LAMSON MACHINE CO., 519 Clinton St., Dept. 710, Springfield, Vt., U.S.A. 
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Chromium Plated Steel Gages, Wire 
Type .010" to 1.010" dia. 


Chromium Plated Steel Gages, Taper 
Lock .010" to 1.510" dia. 


Tungsten Carbide Gages, Wire Type 
010" to .365" dia. 


Chrome Carbide Gages, Taper Lock 
365" to 1.510" dia. 


Ya 








PLAIN PLUG GAGES vvclass XXX !! 





Now available for 


fine inspection requirements 


In response to persistent demand, VK has developed and 
now announces a new, ultra-fine, plain plug gage tolerance 
of .00001”, designated as Class XXX. This new tolerance, 
half of that of Class XX, satisfies a need, long evident, for 
gages to meet part limits finer than .0002”, and permitting 
only ten millionths of an inch total variation on the gage in 
sizes up to .825” diameter, and only fifteen millionths in 
sizes from .825” to 1.510” diameter. Tolerance may be 
applied either bilaterally or unilaterally. 

Inasmuch as Class XXX tolerance must take into account 


such factors as finer diameter variation, a high order of 


“Quality in Millionths” 


roundness control, an exceptional surface finish and an 
extreme resistance to wear (all of which offset the shallow 
wear depth inherent in such a gage class), Class XXX is 
offered in only Chromium Plated and Carbide Gages. 


VK Class XXX Plain Plug Gages are furnished in the 
materials, styles and ranges shown in boxed panel above. 
VK also furnishes Class XX, X, Y, and Z standard toler- 
ance plug gages in wire type, taper lock and trilock de- 
signs. For complete information address: The Van Keuren 
Company, 181 Waltham St., Watertown, Mass. 
















36th YEAR 


Taper Insert Plug Gages 





181 WALTHAM STREET, WATERTOWN, MASS. 


Light Wave Equipment « Light Wave Micrometers * Gage Blocks ¢ Taper Insert 
Plug Gages « Wire Type Plug Gages * Measuring Wires © Thread Measuring 
Wires « Gear Measuring System ¢ Shop Triangles ¢ Carboloy Cemented Carbide 
Plug Gages « Carboloy Cemented Carbide Measuring Wires * Chrome Carbide 


SAIS TE, EB TS IEE NO RL EL EE PE 
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Dovetails of chasers are straddle 
milled. Tolerances checked on 


The J&L OPTICAL COMPARATOR 








Mill angle on front end of chaser. 
Length and angle checked on 


The J&L OPTICAL COMPARATOR 





Dovetail angle milled. Angle and 
centerline checked on 


The J&L OPTICAL COMPARATOR 








Ratchets for spacing are milled. 
Chaser length, ratchet form and 
spacing checked on 


The J&L OPTICAL COMPARATOR 


Every set of Jones & Lamson Die Head chasers car- 
ries this full guarantee: to produce Class III threads, 
or better, across the board. To insure this guarantee, 
and to keep manufacturing costs down, J&L carries 
on successive interoperation inspections the positive 
way, with Jones & Lamson Optical Comparators. 





| Back chamfer is milled. Angle and 
flat checked on 


The J&L OPTICAL COMPARATOR 


(We practice what we preach) 


Avoid costly work on scrap— 
Prove machining results before subsequent operations 





After heat treating, dovetail is 
ground. Angles, flats and depth in- 
spected on 


The J&L OPTICAL COMPARATOR 


Controlled quality means lower costs. Use J&L 
Comparators on your production line . . . their versa- 
tility is unlimited. 





Grind thread form. Thread form, 
angles, root, crests, spacing, lead and 
helix checked on 


The J&L OPTICAL COMPARATOR 





Chamfer ground as specified. Angle 
and amount below root checked on 


The J&L OPTICAL COMPARATOR 


Write Dept. 710 for 
information on 
Comparators and/or 
Jones & Lamson 
Thread Tool Products. 








mg Top rake ground. End grind and 
fs “-_—‘~point height checked on 
i. » The J&L OPTICAL COMPARATOR 


| World's largest manufacturer 
_ of Optical Comparators since 1919 


| OPTICAL COMPARATOR DIV. 





JONES & LAMSONE 


JONES & LAMSON MACHINE CO., 519 Clinton St., Dept.710, Springfield, Vt,, U.S.A. lame 
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Talking About Die Sets 


WITH 
PHIL MARSILIUS 


Vice-President 
The Producto Machine Co. 


9 Ways to Save on Special Steel Die Sets—Here 
are some suggestions that can save you money 
on machine work and shorten delivery time 
when you order special steel die sets: 1. Spec- 
ify flame-cut edges, rather than machined 
edges, where possible. 2. Where close limits 
are not important, flame-cut clearance holes 
or cut-outs should be specified. Unnecessary 
machining increases cost. 3. For cut-outs re- 
quiring more accuracy than flame-cutting but 
less than machining, specify “saw-cut’” to 
keep costs down. 4. On all types of cut-outs, 
keep radii in corners as large as possible. 

5. Try to keep hole location tolerances as 
liberal as possible to reduce machining time. 
6. On pin supports or bushing supports, 
welded construction is less expensive than 
bolted construction. 7. On 
hold-down pads or flanges, the clamping slots 
should be flame-cut. 8. Bolt slots machined 
in pads should have one radius on the inside 
instead of two small radii corners. 9. Avoid 
special pins or bushings wherever possible. 


dowelled and 


* * * 


A New Look in Die Sets—In case you haven't 
noticed, there’s a new look in die sets. The 
new design offers these improvements: much 
more layout and mounting area on punch 
holders and die holders; maximum strength; 





OLD NEW 


DESIGN 6 6 © © DESIGN 
O 


= a 











assurance of uniformly accurate location of 
pin and bushing holes. In addition, we felt 
that clean lines designed into a set would 
show the tooling to better advantage and 
make the completed unit look more like the 
precision instrument it really is. So you see, 
a die set can now make your work easier and 
your product better looking. 


* * * 


Proper Lubrication of Die-Set Pins and bush- 
ings helps to prevent seizing and galling, 
adds substantially to the life of your die sets. 
A new flexible reservoir type lubricator has 
been developed for this purpose. The guide 
bushings dip into the reservoir with each 
down stroke of the press, coating the entire 
pin with lubricant on the return stroke. It’s 
an inexpensive way to get thorough lubrica- 
tion for long periods of time without need of 
constant attention. Other lubrication methods 
will be discussed at a later date. 


¥ »* 


¥ * * H H * * * * * 
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One of many major foundry improvements at Producto is this new continuous- 
pour operation which also provides continuous slag removal. The 12,000-Ib. 
die set shown below is an example of the top-quality sets obtainable through 
Producto’s “under-one-roof” service—pattern, casting and machining. 


WHERE A BETTER DIE SET STARTS 


Producto’s newly-modernized foundry enables you to get higher- 
quality die sets... faster. 


So extensive have been foundry improvements at Producto that 
little of the equipment or methods of two years ago remains. A 
new and larger cupola, stack, slag disposal unit, continuous-pour 
ladle, abrasive cleaning machine, sand conditioner, and conveyor 
systems for sand and molds have been installed. 





FOR YOUR DIE SET REQUIREMENTS, THIS MEANS YOU GET: 

HIGHER QUALITY sets, since Producto can produce a laboratory-controlled iron and steel 
mixture free of hard spots and blow holes. 

FASTER SERVICE on catalog semi-steel sets, because combination of internal foundry and 
machine shop makes possible a full inventory at all times. Time from 
order to shipment never exceeds three days. 

FASTER SERVICE on special semi-steel sets. A modern pattern shop in the plant expedites 

making patterns for your specials. No dependency on outside suppliers. 

The improved foundry is but one of the reasons more and more 

die set users are specifying Producto. For precision die sets fast, 

call your nearest Producto branch. 

THE PRODUCTO MACHINE COMPANY 

970 Housatonic Avenue, Bridgeport 1, Connecticut 


For prompt die set service, ‘phone these PRODUCTO assembly warehouses: 


Atlanta CY 7667 + Detroit L16-7600 + New York WO 4-7484 
Chicago ES 8-3307 Kansas City Vi1162 Philadelphia MO 4-1010 
Cleveland SU 1-6158 Los Angeles TR 9826 Rochester GL 1810 
Dayton MU1651 « * or check the Yellow Pages in 


any stamping center in the United States or Canada for distributors stocking PRODUCTO. 


Produce More With Die Sets 
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) SPIRAL 


a SPECIAL 
’ CUTTING 
TOOLS 


Save You Time and Money 











Custom-made 
to j 
your SPE&Cifications 
—°r designed 
by our engineers 
© exactly fj 
t your j 
Your job 


Carbide o, high Speed 


When you need step drills, step reamers, milling cutters, seating 
and grooving tools, trepanning tools, circular and dovetail form 
tools, carbide or high speed, your best buy is SPIRAL. Custom 
designed to exactly fit the job, Spiral Special Tools retain their 
sharp cutting edges longer, give smoother finishes on piece 
parts, speed up production, cut costs. Form grinding with ‘‘radial 
relief'’ provides up to 500% more tool life, no decarb surface 
or soft spots. Guaranteed uniformity and accuracy, any quan- | 
tity. Send for free catalog and details now! 


f / Designers and Manufacturers of 
| 
SPIRA l y All Types of Special Cutting Tools 
s 


5400 N. Damen Avenue « Chicago 25, Illinois 


STEP TOOL COMPANY / hj Phone: LOngbeach 1-5384 
Cd | 
| 
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had to know how thin we should 
make it, whether the center 
plates should be sintered, how it 
was to be impregnated, what 
strength of electrolyte to use, 
what relation these had to func- 
tional assets, such as usage and 
charging, and what effect they 
had on the loss of water. 


As you can see, there were a 
number of variable items, and we 
didn’t know how many were de- 
pendent and how many were in- 
dependent. The problem seemed 
almost insurmountable. 


I estimated that if we discov- 
ered how to produce the battery 
in three years we would be doing 
quite well. I knew that the 
Sonotone Corporation could not 
afford to spend money or time on 
a three-year program that might 
never produce results. 


The head of our own depart- 
ment, Gus Mondell, and Dr. Ott, 
both statistical quality control 
experts, and our two best metal- 
lurgical engineers and scientists 
discussed the problem for sever- 
al days until each understood the 
other’s point of view. At the end 
of that time, they came up with 
suggestions for a series of specific 
experiments. 

In six months—not three years 
but six months—from the day 
we planned this research — in- 
cluding planning time, we had 
good working samples of these 
batteries in three of the larger 
military agencies of this country. 
Three months later, these three 
agencies took over the Sonotone 
Corporation’s battery facilities 
because of the Korean War, and 
we were not permitted to pro- 
duce the battery for any but gov- 
ernment purposes. 

To make this a little more 
pointed, in order to save money 
in the laboratory, as well as time, 
we picked out the smallest size 
battery that we thought we could 
make without running into end 
defects. It has a capacity of 
about three-quarters of an am- 
pere hour. I never expected it 
to be used for anything except 
the research program. Strange 
as it may seem, we have sold 
large quantities of this curious 
little fellow. We have also made 
a number of other sizes. One 20- 
cell battery, which will supply 
1000 amperes, is used to start air- 
plane motors. In two years we 
sold in excess of $10 million 
worth of these batteries. 


. . « Continued on page 34 
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TOOLMAKERS..MACHINISTS.. APPRENTICES, STUDENTS..MANUFACTURERS..MACHINE SHOPS 


NEW 
“DOIT’ URSLF 


— ‘Wis \>. PRECISION TOOLS 


Slash the cost of 
toolmaker’s tools! 


and make possible 
greater earnings 

for metal workers... 
greater savings 


for the companies 












that employ them! 


a dui! ‘ 


set T 





do better work! get better pay! cut costs! cut labor! 


Could you do better work if you owned better tools? Of course you cut “down” time! 
could! You'd get better pay! That's why “DOIT” URSLF is so important! 
Up to now you may not have felt you could afford to buy such tools 
as these. But “DOIT” URSLF, a remarkable new approach to the manu- 
facture of toolmaker's tools, cuts costs to the bone . . . allows you to 
own the very finest tools for pennies where otherwise you'd have 
spent dollars. 

The “reason why” that makes these tremendous savings possible is 
simple: 


The cost-conscious machine shop 
or manufacturer will find hundreds 
of special applications for “DOIT” 
URSLF tools that will save time 
and money and add to the flexi- 
bility of expensive machinery. 


The variety of magnetic tools, 


i ‘ alone, offered by “DOIT” URSLF, 
“DOIT” URSLF furnishes all materials! will be impressive. 


“DOIT” URSLF gives you complete 
drawings and instructions! 


YOU do all the finishing and assembly! 


Assembling and finishing any 
“DOIT” URSLF tool is simple— 
even for a student or apprentice. 



































: ‘ain SS aan WRITE FOR A FREE CATALOG TODAY! 
& Clamp Oo 4 Blocks Mail this coupon! You may paste it 
y NX ov 5” Sine Block on a postcard if you wish! 
4 in 
Sing! Lorve “se | 
Rs J oo ai ~~ Testers S. J. WILLIAMS Precision Tool Kits, Inc. | 
a’ raven 4 Vise 4448 Soo Line Lane « Schiller Park, Ill. | 
Please send me the FREE “DOIT” URSLF Precision 
Tool Catalogue. 
Distributors... Mill Supply Houses... Manufacturers’ Representatives... 
INQUIRIES INVITED! NAME 
S. J. WILLIAMS Precision Tool Kits, Inc. | 
makers of "DOIT” URSLF Precision Tools ADDRESS 
4448 Soo Line Lane « Schiller Park, Ill. | 
PHONE — Gladstone 5-5200 CITY. ZONE * STATE | 
| 
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To get more from your 
Surface Grinder _- 
Investment 


«ee take advantage of 
DoALL Versatility 
plus Precision! 

















FORM GRINDING 
+ +» » Plunge and Crush Grinding 


’ 





A 


7 
NEW DoALL Surface Grinders will handle an unlimited variety 
of surface grinding, cylindrical grinding and form grinding 
jobs with heretofore unobtainable precision and speed. 

There is a complete line of accessories to extend the useful- 
ness of the grinder for all classes of production line and tool- 
room work. Modifications in basic grinders can be provided 
for special applications. 

In all cases rigidity and precision of the machines is such that 
you can rely completely upon handwheel settings. 

For a bigger return on your grinder investment, specify 
DoALL. 

Call your DoALL Store (see classified directory), or write: 
THE DoALL COMPANY, Des Plaines, Illinois. 





FREE DEMONSTRATION. NEW CATALOG. 
A grinder demonstration will be made Contains complete data on 7 new 
upon request at any plant. DoALL grinder models. 


MOTION PICTURES. 
wy Two new sound, color films “Tech- 
niques of Surface Grinding” and 


“Extending the Range of Modern 
Surface Grinding” are available for 
group showings. 





UVES i Ancene! 


LIZATION 3+) 





~ 
tv 





GR-1 Srev. 











EDUCATIONAL STUDY 
WALL CHARTS 
Eco ic Principles 
$1.00 each postpaid. 
Lower quantity prices. 


Friendly DoALL Stores... (in 40 cities) 


Personalized Service ...Complete Stocks...Local Delivery 

















The DoALL Company, Des Plaines, Il! 
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design 
Drill 
Grinder 





DUMORE SERIES 21 DRILL GRINDERS—always 
good tools, are now better than ever. They re- 
tain all of the basic operating advantages for 
production and low-cost operation . . . feature more than a dozen 
major design improvements. 


For “iron-fist” rigidity, Dumore Series 21 Drill 
Grinders give you a steel chuck-arm .. . a sin- 
gle-piece, precision-cast steel chuck-arm pivot 


Increases with a large diameter shaft. This sturdier con- 


struction assures an even better . . . more accu- 

accuracy rate. .. job of precision drill grinding. Improved 
spring tension gives you additional ease of 
operation and minimizes need for occasional 
maintenance. 


A new swiveling lens assembly permits fast, 
easy, accurate setups. A new method has been 


e efe 
Simplifies developed for quick, simple adjustment of the 


clearance angle. These, and other improvements 
operation enable unskilled operators to quickly recondi- 
tion drills in a manner that will satisfy the most 

critical inspection. 


Today’s improved design Dumore Series 21 


Offers more Drill Grinders offer you many other new fea- 


tures which are designed to increase ease of 


features operation, assure more accurate performance 


and guarantee longer tool life. 


For all the facts on these new units—details on how 
they can help you get more accurate, low-cost drill 
grinding—contact your Dumore Distributor or write 
factory direct. Ask for bulletin. 





Builders of a precision line of Grinders, Auto- 
matic Drill Heads, Tool Post Grinders, Drill 
PRECISION TOOLS ~ Grinders, Light Drilling Equipment, Flexible 
Shaft Tools, Hand Grinders, Fractional hp 
1313 SEVENTEENTH ST. © RACINE, WISCONSIN motors and Gear Motors. 
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. . . Month’s Talk, from page 30 


If you start a research program 
in the winter of 749-50, which 
should take three years to accom- 
plish and if you can convert that 
rather abstract fundamental 
scientific research program into 
$10 million worth of product in 
‘53 and ’54, I think that you need 
no better proof of the merits of 
the system. 

In fact, Iam of the opinion that 
manufacturing companies in the 
future will not dare to perform 
research otherwise than by the 
planned experiment technique. 

Let me also give one example 
for manufacturing—in the radio 
tube field. In this field there is 
in use a big rotating machine, 
which is known as an exhaust 
machine. It performs various 
functions in connection with 
tubes, besides exhausting them. 
It starts to process them. After 
the tubes come off this machine, 
they go through another series of 
processes, and the two series are 
dependent on one another. 

When one of these machines, 
which turns out as many as 1000 
tubes an hour, breaks down, 
everyone is greatly concerned. 
If you can avoid a shutdown of 
less than five hours you do very 
well. That means a loss in pro- 
duction of 5000 tubes, of course. 

To take care of such an emer- 
gency you can set up in advance 
a series of planned experiments, 
and by pulling out only a few 
tubes you can continue to manu- 
facture tubes, taking some 
shrinkage, and run your planned 
experiment test at the same time. 
The total average of downtime 
on such machines then becomes 
about one hour instead of five. 
You don’t have to have a profes- 
sional cost accounting system to 
tell you that by using the plan- 
ned experiment method you have 
saved money. 


Coordination and Cooperation 


The third contribution of qual- 
ity control is in the field of coor- 
dination. A long time ago, let’s 
say back in about 1947, we pro- 
duced a hearing aid that was 
quite remarkable as far as its 
functional aspects were con- 
cerned, but we had difficulty get- 
ting tubes into it that would 
make the hearing aids uniform. 
It was necessary therefore to use 
six people, combination inspec- 
tor-workers who measured the 
hearing aids and yanked tubes 


. . » Continued on page 39 
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TO 


UREAU OF STANDARDS 


ACCURACY 
IN THE 


MIDDLE WEST 


THE MIDWEST GAGE LABORATORY 
announces their new precision gage 
inspection facility, especially built 
and equipped to serve as the final 
commercial authority on precision 
measurements for industry in the 
Mid-Continent area and beyond. 


Complete gaging facilities — Temperature control to 68° F. + .9° F. Bh 
Brochure on request 


MIDWEST GAGE LABORATORY 
2500 WEST WASHINGTON BOULEVARD 
CHICAGO 12, ILL. © MOnroe 6-6710 
Affiliated with 
SIZE CONTROL COMPANY 
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SNYDER-—AUTOMATION 








is turned 90° and 


transferred to other rails without vibration 


At Station 16, work piece 


or loss of precision locating. 





) LEADER FOR 30 YEARS 


SNYDER SPECIAL 


22-STATION automatic transfer machine for 
processing cast iron clutch housings; which drills, 
rough and finish bores, mills, saws, taps, spot- 
faces, counterbores and chamfers, performing 
OM co}ce] Mo) Mm BLO Mey ol-aolilolit Mol MZolalel TM aiela- tele 
holes of various dimensions. Production, 124 
cycles an hour at 80% efficiency. 


UNUSUAL FEATURES: At Station 1, a 2” breather 
hole is trepanned from solid metal and finish 
bored with one tool. At Stations 8 and 9, a sec- 
tion of transfer rails cam-linked to milling units, 
drops to bring work piece into line with cutters. 
At Station 16, work piece is turned 90° and 
transferred to other rails without vibration or 
loss of precision locating. . 


SNYDER 


TOOL & ENGINEERING COMPANY 
3400 E. LAFAYETTE, DETROIT 7, MICHIGAN 


5O Years of Successful Cooperation with Leading rémerican Tndustrves 
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Plus Features in Weldments... ~~ 
, GREATER STRENGTH 


+ MORE FLEXIBILITY 
+ LESS WEIGHT 





== Savings in Costs! 


“Stiniemncteas 


ee —— 
bo Ss 


Engineered to meet their most complex requirements, hundreds of manu- 
facturers of machine tools and heavy special machinery are increasingly 
employing Composite Forgings’ weldments in their design. Pictured 
at right and left are a few of these fabrications. yy Built-to-specifi- 

cation ruggedness and durability—easily modified to meet aaa 
unforeseen needs—especially economical where time and 
pattern costs are a factor ... these are the common-sense 
reasons why you, too, should consider Composite Forgings’ 
weldments in manufacturing your product. x Backed 
by unmatched experience and facilities, you'll find 
Composite Forgings’ specialists well qualified to 
handle your problem from blueprint to fin- 
ished product, regardless of size, weight or 
complexity of design. A quarter-century’s 
experience in welding “tailor-made” 
fabrications is your guarantee of 
complete satisfaction with Com- 
posite Forgings’ weldments. 


YOURS FREE! 


Valuable booklet contain- 
ing indexed weight tables, 
heat treatment, weights, cir- 
cumferences of circles, etc. 
Py 
tte ~ 


te. ~ 


Write us 
TODAY! 





FABRICATING & HEAVY MACHINE SHOP OFFICE AND FORGE SHOP 


COMPOSITE FORGINGS, lnc. 


2300 W. JEFFERSON AVE. « Phone TAshmoo 5-3226 « DETROIT 16, MICH. 
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MACHINE SHOP 
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FLAT DIE FORGINGS 
ELECTRICALLY WELDED 
| COMPOSITE DIE SECTIONS 
| ARC WELDED FABRICATIONS 
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out and put more tubes in—all 
of this after the tube department 
had carefully measured all of the 
tubes and assorted them in the 
categories for the three positions 
in the hearing aid. This wasn’t 
a very satisfactory scheme from 
a manufacturing point of view, 
although the final product was 
fairly satisfactory. 

We knew—those of us who 
knew the engineering side of the 
business—that it was not pos- 
sible to make tubes absolutely 
uniform. We also knew that you 
cannot buy circuit components 
that are absolutely uniform, but 
we came to the conclusion that 
this circuit had been designed 
around secondary perimeters of 
tubes. It is fairly easy to meas- 
ure primary characteristics of 
tubes, but it is not easy to meas- 
ure all of the secondary charac- 
teristics, nor is it easy to control 
them even if you can measure 
them. We also knew that it is 
possible to design circuits which 
will tend to minimize the varia- 
tions in tubes instead of exagger- 
ating them and that we were con- 
fronted with a circuit which was 
exaggerating the peculiarities of 
tubes instead of minimizing 
them. 


The problem was this: tubes 
were manufactured in one plant 
of the company. Hearing aids 
were manufactured in another. 
All of the design work was done 
in a laboratory which had a good 
bit of independence as to what it 
did. The circuit people in the 
laboratory did not have much 
communication with the manu- 
facturing group on hearing aids, 
nor did they have much com- 
munication with the tube design- 
ers, and so this problem occurred. 


It took somebody who had the 
data and whose approach was 
tactful to get these three diverg- 
ent groups to work together. If 
a vice-president were to order 
three groups to work together 
nothing would have been accom- 
plished. Human nature just 
doesn’t work that way. 


The quality control group had 
established a reputation in these 
plants for being fair, and there- 
fore their recommendations were 
acceptable to everyone. It was 
therefore up to the quality con- 
trol group to collect the data 
from the plant on what was 
wrong with the finished product, 
to discuss possible remedies with 


. « « Continued on page 51 
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| You can trim drawn shells like these 


in a single press stroke! 








The Brehm “Shimmy” Die employs a 
radically new trimming principle . . . com- 
pletely different from ordinary trimming 
methods. A cam action inside the die 
moves the shearing edges four ways— 
eliminating slow, costly “horn” and 
“pinch” trimming operations. You get a 
perfect edge finish every time... and a 
single die may be used for many different 
shapes. Production goes up fast. Produc- 
tion costs are slashed! Trims stainless and 





mild steel, copper, brass, zinc, aluminum, 
gold, silver, fiber, rubber, plastics. Trims 
all sizes from fountain pen ferrules to re- 
frigerator doors—in almost any thickness 
that can be drawn. Brehm Dies can be 
used in mechanical or hydraulic presses. 

The NEW Brehm Trimming Press does 
all trimming in one press stroke . . . takes 
less power, trims shells up to 16 inches 
square, 6 inches deep, .125 inch stock— 
metals, plastics or fibers. 


Up to 10,000 pieces in 86 minutes 
with the new Brehm tube cutter ! 








The revolutionary Brehm Tube Cutter has 
a cutting action that makes it the finest 
machine of its kind ever built! Cuts tubes 
¥%” to 2%” O.D.—with production speeds 
ranging up to almost 7,000 pieces per 
hour! With the Brehm shearing action, 
there is no loss of stock—no burred tube 
ends! Up to 25% more pieces from the 
same length of stock. Cuts almost any 
tubing—vmild steel, stainless steel, brass, 
copper, aluminum, etc. 














——> 
MAIL 
THIS 
COUPON — 
aoe COMPANY 
ADDRESS_ 





DIVISION OF 





Steel Products Engineering Company 
Dept. 28, 1205 W. Columbia St., Springfield, Ohio 


C] BREHM TRIMMING DIE 


PLEASE SEND FREE LITERATURE ON: 0 BREHM TRIMMING PRESS 


Oj BREHM TUBE CUTTER 


— viTFie.. — 


—ZONE__ —~STATE_ 
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it's New! Complete 88-page 
catalog of ATRAX Carbide 
Tools, includes selection tables 
and recommended applica- 
tions. Write today for your 
copy. 





TOOLING and PRODUCTION 










A Recent 
CASE HISTORY! 


« ATRAX a 


NEWINGTON 11, CONNECTICUT 


ATRAX Representatives and Distributors ore located in principal cities throughout 
United States and Canada. Write us for our Representative’s nome in your area. 


Specify ATRAX Precision Ground-from-the-Solid Carbide Tools 
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Here, in a single package, are the 84 gage blocks 
and the accessories required to constitute a complete 
gaging system. It will fully meet the exacting require- 
ments of the vast majority of manufacturers of pre- 
cision products. 

Webber Heavy Duty gage blocks are generously 
proportioned (Y2’’ x 142'’) in order to insure maxi- 
mum resistance to wear, with resultant long life. In 
addition to their normal gaging function, the blocks, 
used with the proper fixtures, (included in the set) 
will assemble into dividers, scribers, height or snap 


Webs, 






@ LL er PRESENTS 






The New, All-Purpose, 
Heavy-Duty 
84 Block Gage Set 


A COMPLETE GAGING SYSTEM 











gages, thus making them especially valuable for lay- 
out or inspection work. When assembled with the 
required number of six inch blocks, any desired 
length can be obtained. 


84 Block H.D. Set—accuracy, + .000004”, complete with accessories. 


ee ee ee $57500 
84 Block H.D. Set—accuracy, +.000004”, without accessories, 
wa eee a ck sk RE Se US] So OS ee & ~~ $49500 
6.000” Block with eccentric clamp .« 2 «6 « «© « « » $3525 


lle Lbe r GAGE COMPANY 


12903 Triskett Road « Cleveland 11, Ohio 











Gageh 


Largest Exclusive Manufacturers of Precision Gage Blocks 
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Published in the interests of greater accuracy and quality in the toolroom and on the production line by the 
Moore Special Tool Co., Inc.,726 Union Ave., Bridgeport 7, Conn., builders of Jig Borers, Jig Grinders, Panto-Crush 
Wheel Dressers, Precision Rotary Tables, Motorized Centers and a complete line of Hole Location Accessories. 








Why you should use the Jig Borer and Jig Grinder 
to inspect their own work free of vibration, stresses and temperature differentials, so 


that the accuracy of the measuring system is undiminished. 















In more than 90 per cent of all cases, the Moore Jig Borer and 8. A microscope, interchangeable with the indicator in the 
Jig Grinder provide the most accurate and efficient means machine spindle, can pick up surfaces and small holes which 
for inspecting their own work. The advantages include: cannot be conveniently reached with an indicator point. 
1. Considerable saving of time results from checking the iia _ 
piece in the original setup, while still in the machine. In | 
addition, should an error be discovered—the work is in 38288888 
position for correction. ’ : | - Lf 2 
‘ 

2. The same directness which reduced sources of locational H os eee 

. ° ueuiein Gua. 
error in comparison to toolmaker error also reduces the | vadimaiiidil 

! 


——— } — 3.3606 





number of steps and sources of error in inspection, 


3. The machine’s measuring system is fully as accurate as 


WV 
' 
| 
7 
ft 
5 
ef 


any standard that might be used in its stead. The inspection 
values, determined by means of this system, are likely to 


° iL .1570 RAD. 
be more accurate than those attained by any other shop cao Eanes 
standard because reorientation errors are eliminated. Rmerced 

+—— 5.0763 
4. The machine spindle provides a rotatable mounting for | 52185 
~~ ; ‘ ape , 
an indicator. Holes can be picked up directly in this man- 2 1.2360 RAD, 
; . : . . < : 
ner, without use of plugs or pins. Out-of-roundness, often 1250 RAD, 
/~.1860 RAD, 








mistaken for out-of-location, is easily detected and identi- 
fied. Full 360° rotation of spindle provides a double in- 


dicator reading of any error, thus increasing readability. 





Without modern methods, this contour presents 


: : Le a serious problem to inspect as well as to machine, 
By vertical movement of the spindle and indicator the shape 





of the hole can be explored, revealing taper, bellmouth or 


barrel shape. 
Get ALL the answers 
5. Contours, one of the most difficult, time-consuming jobs from this new, 424-page book 


of inspection, can be rapidly and accurately measured and 
inspected by use of the “indicator measuring” technique. lhe information on this page is just a sample of the valu- 
in tty , : : : able, on-the-job aid you can get from Moore’s all-neu 
The drawing at the right shows dimensions to be inspected book. Hotes, Contours AND SurFACEs. Tells you how to 
produce tools, dies and pre- 
cision parts the modern 
way. 424 pages, 495 illus- 
trations. 184 pages of 
Woodworth Coordinate Lo- 
cation Tables from 3 to 
‘ : as coMTOURS * - 
in the same setup. This not only provides a check on pos- BR so sunenct® ay ra gy Aa 
Send check or money order 
to Moore Special Tool Co.. 
Inc., 726 Union Ave., 
Bridgeport 7, Conn. 


on a complex contour. Of this job it might well be said, 


“How else would you inspect it?” 


6. Work jig bored or jig ground to polar coordinates on 


the rotary table can be inspected to rectangular coordinates 


sible errors in settings; it eliminates sources of rotary table 
errors. 
7. Paradoxically, the machines will actually inspect some- 


what more accurately than they will locate, under most 
conditions. During inspection, both machine and work are 
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Now—put pressure where it’s 
wanted instantly and cheaply— with 
Mead’s powerful new midget air 
cylinders (1” bore, single-acting, 
spring return.) Stroke is adjustable. 
Use ’em singly or in groups to move, 
hold, press or eject small work pieces; 
to close and open large jigs, forms, 
fixtures. They’ll replace human 
fingers and mechanical clamps in 
countless routine jobs. 





These new Midget Air Clamp cylinders bear the new Mead 
label of Guaranteed Quality. Each is guaranteed to give you 
millions of trouble-free cycles—to be a better value, dollar 
for dollar, than any comparable cylinder. Try them! 











* TRADE MARK 


overall 


39. -> 4734," and 


Actual 
height 


of vertical 
models, including 
ram extension, 


57540". 


AIR POWER AUTOMATION 


43 








Actual 
overall length 

of horizontal 
models, including 
ram extension, 
3%", 5”, 6”. 


“More per hour, 
with Mead Air Power” 





TIME! 


These six brand-new Air Clamp cylinders with ad- 
justable strokes variable from %” to 3” can be 
put to work where longer strokes are needed and 
stroke can be “tuned” to exact length wanted even 
after setup is made! This feature alone multiples 
their usefulness, saves hours of time designing, laying 
out special jigs, fixtures. 





cin 


—SAVES AIR! 


Stroke change quickly made with spanner wrench 
(included with cylinder). You can conserve air in 
large fixtures (where dozens or hundreds of Midget 
Air Clamp cylinders are used) by using “just enough- 
no more” stroke. The shorter the stroke, the faster 
the cycle. 








—SAVE SPACE & MONEY! 


You can shorten stroke to the minimum to save space 
in cramped quarters. The cylinder “nose” telescopes 
into barrel reducing stroke and overall length. All 
this at prices so low you can almost forget their 
modest first-cost. But you'll remember the count- 
less man-hours saved—the lessened fatigue of your 
workers at monotonous jobs—the improved quality 
and accuracy of their work! 


Write Factory or Nearest Mead + 
$ 






Representative For Bulletin 4-55 


(See Alphabetical Index of Thomas’ 
Register for address, phone number.) 


Midget Air Clamps are a Quality-Guaranteed product of 





SPECIALTIES COMPANY 
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“We are being frightened—not by the 
advance of technology itself—but once 
again by a strange new word that few 
of us understand. The word is ‘auto- 
mation’. There is nothing frightening 
about it, nor is there anything basically 
new about the mechanical principles 
to which it applies. 


| 


“In the field of manufacturing itself 
| —-swhere automation has advanced 
most rapidly—employment has gone 
up 73% (since 1939), or more than 
three times as fast as the population, 
In the specialized field of automation 
itself, the mere manufacture of the 
necessary instruments of measurement 


There is a difference between and control has mushroomed into a 
Chic itetobe fea pe three-billion-dollar business which al- 


ready employs as many men as the 


| 








others you can buy. Sometimes you | auto industry did in the middle 
can’t see this difference— or even measure it | 1930°s.” 
with a micrometer. But when you put these tools a 
s Benjamin F. Fairless, Chairman of 
to work on your production jobs, their finer the Board, United States Steel Corp 
a “ ‘ Speech at the Greater Johnstown 
qualities become something you can measure — Chamber of Commerce Annual Dinner. 


in the dollars and cents of extra production. Finer 
basic materials and finer treatment of these 
materials form the basis of this extra perform- 
ance. And beyond this is an unmatched experi- 





* 4utomation has been on the receiving 


: . end of many ridiculous remarks. We 
ence in fine tool-making. When you try them, do not hear the same type of remarks Hl 
you'll see the difference. : about the peace-time use of atomic 


energy. Yet, it has the latent potential 
of disrupting our industrial society. 


“The atomic age may even take over 
ro i Le Ucte from the machine age. It may revo- 
lutionize the field of power supply | 

and distribution, but only if it is able 
LAT fe) 6 iz to meet the competition from oil, gas, 
coal and water power. If it can do 


that, there is no denying that many 
new and different types of plants will 


ie & A het & R be needed to harness and distribute 
this power. 


** Automation, or peace-time atomic en- 
ergy, in themselves are merely phases 
in our industrial progress. They, like 
other past improvements, will benefit 
us all,” 





a " 


Del S. Harder, executive vice presi- ax 
dent of Ford Motor Co., at the 
Safety Conference of the Akron 
Chamber of Commerce. 








**America is now in an era of replace- 
ment — becoming age of automation 


=) ® | and the use of atomic energy for peace- 
C) oO <a  k r | ful purposes promise even greater use 





ST PD, <A 


of automatic control.” 


422 WEST } John A. Robertshaw, president of 
DOUBLE CIRCLE ONTARIO STREET CHICAGO 10 Robertshaw-Fulton Controls Co., 
TOOLS e DRILLS © COUNTERSINKS © CARBIDE TOOLS | 1954 Annual Report to stockholders. 








© REAMERS © COUNTERBORES ©@ SPECIAL TOOLS 
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New GoRTON DOUBLE-DUTY MILL 
PROVIDES SPECIFIC 





¥ the 
once 
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' COMBINES RUGGED DESIGN, 
~_— TOP PERFORMANCE WITH 
rw TOOL ROOM ACCURACY 
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ition 
Be For horizontal milling and 
an vertical or angular milling 
sale without re-locating work 
an of As 
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ianen. and clim}, Png t does ¢ 

8 a Vertica) i ling Up to 2 °DVentional 
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VERTICAL-ANGULAR MILLING 


ping 


< | COMPARE THESE FEATURES 





















tial ° ° 
Exclusive Gorton Receptor Ram increases work area, 
_ vertical capacity and transverse cutting capacity. 
>v0- : 
ply | Available with 56” table (28” !#! Rigid support for work with 2414” 
ble travel), 62” table (34” travel) or ; bearing spread on knee and large 
yas, ; 76” table (48” travel). s square lock bearing guides. 
do 
my i} 7 
will . : : 1 : ‘ : 
ae ; Horizontal spindle horsepower: ! Aircraft type lubrication system 
714, 10 or 10 over 5. Super-speed : dissipates spindle heat, minimiz- 
belt-driven vertical spindle: 14% 4 ing growth at nose. 
oe over % H. P : 
ae " 
; a 
fit Dial-type load meter indicates cut- ! Interchangeable Assembly Unit 
; ter condition and machine operat- : Construction offers multiple ad- 
ing efficiency. a vantages. 
1 
resi- 7 : 
— : HORIZONTAL MILLING Gener) bi 
j Exclusive removable coolant pan # Mechanical and dual electrical Write for “Maly, 
speeds sump cleanout and coolant ; overload protection for cutters and Complete pen d 
interchange. a work, Catalog : i 
; 1655- P= 
) — : 126: ae 
isi 4a “ £ 
re fone GORTON : 
- GEORGE MACHINE CO. 
se 





RACINE ST., RACINE, WISCONSIN, U.S.A. 












1205 





Tracer-Controlled Pantographs, Duplicators — standard and special... Horizontal and 
ee ee Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 
A 8217-1P 
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: INVEST IN | 
* TOMORROW'S | 


* PROFITS! 


. 


+ —— 


“Bay AUTOMATIC 72222" 


The Potter & Johnston 4-U Automatic Turret Lathe is designed and & 
built SPECIFICALLY to handle today’s tough alloys faster F 
and more economically. 


pte 





gt 
B 
¥ 








Check tHESE 4-u PRODUCTION FEATURES ‘ 
@ EXTRA SPEED and POWER... 25 hp motor with all-clutch drive «UNUSUAL VERSATILITY . . . independent front and rear cross 4 
and spindle speeds to 1177 rpm takes full advantage of faster- slides, overhead pilot for added tool capacity, and many other i 
cutting carbide tooling. On a recent job, a P&J 4-U consistently features . . . plus expertly engineered P&J Tooling . . . means 
removed 4 pounds of metal in just 30 seconds! greater profits for a wide variety of work types and sizes, 
e GREATER RIGIDITY . . . to maintain high precision and eliminate «FAST, SIMPLE SET-UP . . . because all machine functions are 
tool chatter under the heaviest cutting conditions, controlled from a conveniently located, extra large dog drum. 
LET P&J SHOW YOU THE WAY a 






Potter 2 JoHNSTON Co. Send now for 1219 


complete information 








PAWTUCKET, RHODE ISLAND < 
? the 4- 
SUBSIDIARY OF on the 4-0 ond illices vect : 
other P&J sHow 
Pratt 2a WHITNEY Automatics aa 1 





DIVISION NILES-BEMENT-POND COMPANY 











PRE< ON PRODUCTION TOOLING FOR MORE THAN FIFTY YEARS 
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GENTL 


and POWERFUL too 


... that is why an Air Press 
does these jobs so well... 


The Keller Compression Riveter is an efficient Air Press with 
154” stroke and up to 10 tons compression force. It does 
scores of jobs better and cheaper than other equipment 
because it has these advantages: 


CONTROLLED POWER 
READY ADAPTABILITY 
LESS BENCH SPACE 

LOWER INITIAL COST 
LITTLE MAINTENANCE 


It is available in two basic sizes for bench or pedestal 
mounting. Operates with a 3-way foot valve, or (optional) 
a throttle handle. So powerful it heads 4%” steel rivets... 
but so gentle it can assemble fragile plastic parts without 
breakage. Ask for Catalog Section 50. 


HERE 1S CONTROLLED 


% 


Ye 


* 
RAM PRESSURE 


FULL 
STROKE 
STROKE TRAVEL 





GRAND HAVEN, MICHIGAN 
Hoists 
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POWER 


messute The Keller Compression Riveter 
delivers a squeeze—not a wallop! 
The chart at left shows how pres- 
sure builds up gradually along the 
length of the stroke, attaining max- 
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RIVETING @ PRESSING 
STAMPING e CRIMPING 
PUNCHING © MARKING 
DIE CUTTING e@ EMBOSSING 
PIERCING 
SWAGING 
DIMPLING 
FORMING 
STAKING 





imum only at the very end. This 
gradual build-up of pressure avoids 
delivering a sharp impact which 
might distort small parts, or shatter 
fragile ones. 





Swaging small metal parts 


1313 FULTON ST. 


DIVISION OF GARDNER-DENVER 
8 9p ft fo 


Gordner.Denver 


Setters Cc and Moi Tools 
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Vx have got to SEE the outstanding new aluminum oxide MM 
Process Wheel in action to BELIEVE the amazing results it can accomplish for 


you, in grinding those ‘‘hard to grind"’ materials. 


The self dressing qualities of this now famous MM Process are 
available to you in aluminum oxide abrasive. You too can now 
have the cost saving advantages of this cool cutting wheel. 


Call your Macklin distributor today to arrange for 
a demonstration. 


Write for complete information to Dept. 43 
There is a MACKLIN Field Engi- 


neer in your vicinity. MACKLIN 
M AC K L| N COM PA N Y distributors are located in all prin- 
cipal cities, with ample stocks to 
Manufacturers of GRINDING WHEELS fill your needs. 
AND OTHER ABRASIVE PRODUCTS 


JACKSON, MICHIGAN 
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for 


PRODUCTION BORING, 
TURNING and 
FACING OPERATIONS. 





















































EARS PAO ee | 
j OX XK x x , tooling using standard Microbore units for machining 


<4 eight surfaces in a magneto plate at one pass. 

x Each tool is independently adjusted by proven 
micrometer vernier principle and precise limits of 
accuracy are maintained on production runs. 





DE VLIEG MICROBORE COMPANY 
2720 West Fourteen Mile Rd. © Royal Oak, Michigan 
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money Saving 


Accessories for your plant 


Each of the accessories illustrated and described below was designed and built 








for a definite need and used in our own plant before being offered to industry. 
They require a relatively small investment, yet will save you money every day. 


For further information, write for the folder offered below. 


[ LEADER PIN OILERS 





Eliminate wear on your die sets with these leader 
pin oilers. Acro Pin Oilers, as illustrated, fit over 
each leader pin and seals in place with a rubber 
neoprene washer. Each cup is filled with oil so 
each downward stroke brings bushing in contact 
with oil and each upward stroke distributes oil 
evenly over leader pins. Eliminate bushing wear, 
leader pin scoring, and maintain die accuracy. 
Die sets equipped with Acro Pin Oilers have run 


— 


So OLE, OL! AR AS ERIN: 287. 
Oo "=a ® Oo @ mK Am KO 





























under tests for several weeks to a month without a 
refilling. t 
e 
I 
. V 
i 
Sat : 
Eliminate trouble and waste effort with this mod- : 
ern method of storing drill rod. Put the Acro 
rack in a central location of each department and ti 
make it simple for each mechanic to select correct p 
rod size in a hurry. It also provides a visual in- 
ventory for checking rod replacements, : 
Accommodates 26 letter sizes, 52 pieces; 47 frac- c 
tional sizes, 138 pieces; 60 number sizes, 304 
pieces. Fractional sizes graduated in 64ths from p 
1/32” to 1/2” and in 32nds from 1/2” to 1” ll 
included. 
Also available in half size with fractions of d 
numbers. 1 
f 
1 
S 
oF ‘ rT 
The principle of the Acro Die h 
Set Puller is to remove the punch 
holder from the die shoe by a t 
straight upward pull, whereby ‘ 
punch holder travels upward h 
from die shoe axially, leaving 
both leader pins simultaneously. c 
This is accomplished only by p 
use of the indexed screw y 
wrenches which act as indica- 
tors, controlling the upward 
travel. This is an exclusive pat- covering each of these e 
ented Acro feature, found only profitable accessories is Vv 
in Acro Die Set Pullers. Avail- included in our folder. 
able in three sizes. Write for bulletin TP-S5 r 
e 
Vv 
| 
t] 
| 
| ci 
| 330 EAST RESERVOIR AVE. 
| MILWAUKEE 12, WIS. 
1 
METAL STAMPING CO. | 
» 8 
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_.. Month’s Talk, from page 39 

the tube people, and to find out 
what the engineering group 
could do. It thus ultimately be- 
came the responsibility of the 
central quality control group to 
insure cooperation among these 
three groups. 

The final outcome was that the 
circuits were made to minimize 
the variation in the tubes so suc- 
cessfully that we found it possible 
to do away with the special 
group of inspectors. The tubes 
were given final inspection later 
on. However, we completely 
eliminated six positions, which 
was a tremendous boon to the 
hearing aid manufacturing 
group, but it was not the only 
advantage. It reduced the total 
tube shrinkage from about 40% 
to about 10‘. 


Long-Range Contributions 


Actually, there is no room in 
any manufacturing plant for any- 
thing that doesn’t contribute to 
either quality or cost reduction. 
It is no great trick to find out 
whether the average quality of 
your final product is better or 
worse than it used to be. If you 
have any records at all, it is not 
difficult to determine the cus- 
tomer’s satisfaction with the 
product, and, obviously, it is no 
great problem to determine the 
cost. Let me cite an example of 
cost from the same plant that was 
principally involved in this hear- 
ing aid tube problem. 

We first introduced well-coor- 
dinated systems in this plant in 
1947, and, of course, the last year 
for which I have complete data is 
1953. I think that adds up to a 
seven-year period. While mate- 
rial costs in that period of time 
have risen by about 50%, the ac- 
tual dollar cost for all forms of 
labor, both direct and indirect, 
has dropped per instrument. It 
costs us fewer dollars per day 
per instrument than it did seven 
years ago. 

This is a concrete achievement, 
especially in view of the fact that 
we have, of course, had seven 
rounds of wage increases. The 
efficiency of the plant, personnel- 
wise, improved at a higher rate 
than the rate at which wages in- 
creased. 





Please mention 
TOOLING and PRODUCTION 


when writing. 
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NEW HEINRICH MODEL 44 
oats veh 
air vise 


QUICKLY ADJUSTABLE, 
PRECISION-BUILT FOR 
ACCURATE, CLOSE 
TOLERANCE WORK 


“GRIP-MASTER”’ 
FIXTURE LOCK 


Complete with foot treadle 
valve, hoses and fittings. 


Exceptionally fast-acting new 
Heinrich Model 44 Air Vise is easy 
to set. Infinitely adjustable. Opens 
to 41/4"; jaw width 4"; travel 3". 
Grips with force 15 times air line 
pressure. See your Heinrich Deal- 


““GRIP-MASTER”’ 
SCREWLESS VISE HANDNIB 


Versatile, low-cost base structure for 
jigs and fixtures, Instantaneous setting, 
positive locking. Cuts tooling costs up 
to 75%. 


FREE 
for Wy Veet) 


4 hei : oe * 
Write for free 
catalog giving i \ 
specifications, i y 
dimensions, ap- ot (® (ES | 
plications of the PO AF 
complete line of “ 


Heinrich Tools. QUALITY TOOLS 


HEINRICH TOOLS INC., DEPT. 135-E, 1536 CLARK ST., RACINE, WIS. 
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The Case of The Bellows Co. 
VERSUS 
Worker Fatigue 


Excerpts from tape recorded interviews in the plant of 
Gee, Holyoke, Mass., dealing with the conversion 

of existing equipment to automatic operation and the construction of 
special tool-room built machines through the use of Bellows 
“Controlled-Air-Power” Devices. 














Q. 
A. 


Interview with GD, Vice President 
A. 


Q 
A 
Q 


. From the standpoint of management, what particular 


thing would stand out as far as Bellows air equipment 
is concerned? 


. Today all of us have to be very conscious of our labor 


relations. By eliminating fatigue, we have more satisfied 
employees which, of course, is a very important factor. 
From the standpoint of increased production, that is 
obviously a very important consideration of management. 
In other words, Bellows Air Motors work both ways? 

That's right. They're helpful to both sides of the picture. 


Yes, because you had to keep turning the wheel that 
they use for the operation left and right and you can't 
get an even feed; in other words, a steady speed — 
while on the automatic, you just hand it in and it works 
by itself. 


. How do your arms feel at the end of the day? 
. There is a lot of difference from the automatic and the 


hand machine. 


. After working on this machine, @—EEEEED do you feel 


any like going out in the evenings and enjoying yourself? 


Interview wih == Operator of a A. Yes, | go out three and four times a week — Polish 
‘ cane “Mer dancing. 

Bellows equipped drilling and counterboring Q. Polish dancing? 

machine A. Right. Nothing but. 

O. How long have you worked her =? Q. Do you use your arms much there? 

A. Going on 8 years since the factory first opened up. A. It all depends on how you operate. 

Q. How do you like working on this automatic machine? s p . 

A. Well, it's swell Interview with Gy, Production 

Q. Is it easier than doing the work by hand? Manager 

A. Absolutely. Q. What is your rate of production on this machine, 

QO. When you were doing this operation by hand, did it ? 


make your arms very tired? 


A. 


We're running now about 3,000 to 3,500 per 7 hour day. 
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Q. 


A. 


=O 


> © > 


Is there any way we could give a comparative production 

increase on this method over hand operated method, 
2 

We had already figured that out and it came to 400%, 

on this particular machine. On our saws, it will run 

about 700%. 


. How would this machine compare with an electrical 


driven gear machine? 


. We have electrical driven gear machines, but we are 


going to Bellows. That should be self explanatory—we 
wouldn't be going to the trouble of going to Bellows 
equipment if the others were satisfactory. 


. What about the safety factor on this machine? 
. The safety factor is much greater than on the gear driven 


machines, due to the fact that the machine can be 
stopped. As you will notice, it stops after each cycle, 
which we cannot do on the gear driven or mechanical 
machine. 


. It would be rather dangerous inserting and removing 


the piece if the machine was continuous cycling, is that 


right, a ? 


. Yes, we've had a few accidents already—one girl ran a 


drill right through her finger—through bone and all, and 
that is probably one of the things that got us into 
Bellows on this particular machine. 


. Approximately how many applications using Bellows air 


equipment do you have in your shop here, = ? 


. Without taking time to count, since we started very 


recently, I would say we have at least 15 or 20. 
What percentage of your equipment would that be? 
20% -50%? 


. That would be about 10% only. You see, we have just 


started to convert to automatic air operation recently, 
due to the fact that competition started to grow. We 
find ourselves in the same spot others do, we have to 
meet competition—we can’t rest on what we are doing. 
So, we have started to convert and we just can’t get 
converted fast enough. Our engineering department can’t 
quite keep up with us. 


Q. How long has this machine been in operation—that we 


are photographing now? 


A. That one has only been in operation about 2 months, 


ae) 


and, incidentally, of all the Bellows equipment we have, 
none of it has been serviced yet. 


. Not at all? 
. Not at all. We have never had any occasion outside of 


a minor adjustment, to service any of our machines— 
with Bellows equipment, that is. 


Q. When converting to automation, do you find that Bel- 


lows air equipment gives you the best answer? 


. Bellows equipment gives us the only answer as far as 


feeding a machine is concerned. 


53 


Q. How about the adaptability, QM ? Installing it 
on these different machines? Do you find that simple? 

. When we first tackled Bellows, we were a little bit 
afraid of it, I believe, that’s perhaps what has held it 
back so long, but now that we are doing it, we are sort 
of ashamed of ourselves because it is comparatively 
simple. Very simple, as a matter of fact, easier than 
making mechanical devices. 

. From talking to you I gather that the equipment does 
pay for itself in a rather short time, is that right? 

. The Bellows equipment that we have in the plant right 
now, and it hasn't been here too long, has paid for itself 
already. 

Q. You mentioned you used many physically handicapped 
persons here. 

. Oh, yes, we hire the physically handicapped if we can. 
It is hard for that type of people to get a job. They are 
eager and willing and very happy with their work here. 

. And the physically handicapped have no trouble per- 
forming these jobs? 

. None, whatsoever. They can sit down and do the work, 
or stand up and do the work, as they see fit. A person 
with one hand can do the job as well as a person with 
two hands. A person with a short leg has no difficulty 
whatsoever. 

. Is that program a result of your using Bellows equip- 
ment? 

. No, we have always tried to help the physically handi- 
capped anyway, but as a result of using Bellows equip- 
ment, we find we can do it more readily now, because 
we have certain applications where before we could not 
use physically handicapped persons. 


> 


> © 


> 


> 


> © 


Interview with qq. Vice President 

QO. Mr, QM what was it decided you upon using 
Bellows equipment? 

A. Fortunately, it was the persistence of your very good 
Field Engineer* who sold us on the idea by his own 
initiative in coming in and telling us how the equipment 
could be adapted for our operations. 


7 There are more than one hundred Bellows Field Engi- 
neers—one or more in every major industrial area in the 
United States and Canada. They are listed in their local 
phone directories under the name “The Bellows Co.” 
(In Canada, under “Bellows Pneumatic Devices of Can- 
ada, Ltd.”) These men know production. They are 
experts in adapting “Controlled-Air-Power” to existing 
machines, and they can work skilifully and helpfully with 
your engineers in designing inexpensive special purpose 
machines for your specific needs. They are at your service 
without cost or obligation. 








Have you seen OPERATION PUSHBUTTON? ene 

















et et ed eee ee Se ee Se re ae 

A fascinating motion picture of actual production | B w ! 
scenes in almost one hundred manufacturing plants, : The : ello Ss Co. . 
big and little, in a wide cross section of industry. Akron 9, Ohio Dept. TP555 | 
It will fire the imagination of your key design and | [5 I would be interested in seeing OPERATION PUSH- 
production people . . . spark new ideas for better, BUTTON. i 
lower cost ways of doing a hundred and one opera- 1 ((] Will you have your Field Engineer phone me to 1 
tions. Phone your Bellows Field Engineer, or clip | arrange a time? 
and mail the handy coupon at right to arrange for wis 1 
a showing without cost or obligation. | : 1 
j Company ! 

| | 

lp Address Phone No. | 
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Plastic Low Cost Tooling 
Dies --- Drill, Welding, and Assembly Jigs 


Vulcan, keeping pace with modern tooling, can recommend 
plastic tooling for medium production on numerous tool 
programs. 


Plastic tools are light in weight, have good impact, com- 
pressive strength and dimensional stability. No hand finish- 
ing of parts required as galling or marking is eliminated 
by using plastic form dies. 

Contours and odd shapes are cast or laminated to suit 
individual tools, saving expensive machine and hand finish- 
ing operations. 





Plastic tools, built in a matter of days instead of weeks, 
lower your tool costs for those medium production runs. 


Our actual production figures prove plastic has a definite 
place in modern production. 

Vulcan Tool Company’s organization, building fine tools 
since 1916, believes new tooling developments must be 
proved by tool engineers. Since plastic is not a cure-all 
your problem should be handled by recognized, practical 
tool men. 

Our engineering staff will recommend the correct plastic 
material and advise if parts of your tooling program 
should be in plastic. 





Send a part print and your production requirements for 
quotation and recommendations. 


Major Vulcan Services .. . Engineering, Processing, De- 

signing and Building . . . Special Tools . . . Dies . . . Special 

Machines . . . Vulcamatic Transfer Machines . . . Automation . . 

including the Vulcan Hydraulics that Form, Pierce, Assemble 

and size. Vulcanaire Jig Grinders . . . Motorized Rotary Tables 
. Plastic Tooling. 





VULCAN TOOL CO... PLASTIC TOOL DIVISIO 


27 PRITZ STREET DAYTON, OHIO 
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AUTOMATIC CHUCKERS 

MULTIPLE SPINDLE BAR MACHINES 
SINGLE SPINDLE AUTOMATICS 
PRECISION BORING MACHINES 
LUCAS PRECISION HORIZONTALS 
510 NEW BRITAIN +GF+ COPY — 


al 
le 
es 





See the following four pages for other New Britain New’s. 











The secret of precision boring is 
constant close control of the tool 


Precision-ground cams assure accuracy of 
tool paths under all conditions on a New 
Britain Precision Boring Machine. Equally 
important is split-second control of cycle 
timing. This is accomplished by means of 
the program drum illustrated at the right. 
Cams and trip dogs accurately time all 
motions of the tool and the machine units. It 
is enclosed by a lift-off cover and is immedi- 
ately accessible from the operator’s side of 
the machine. These are important features 
of the New Britain approach to more profit- 
able precision boring. 





New Britain +GF+ Copying Lathe 
combines 2 operations in 1 pass 





Yes, we taper turn the shaft end of this gear blank 
and copy turn the rest in the same operation — 
which keeps the cost of the piece down. This happens 
all the time on a New Britain +GF+ copying lathe. 
You can spot other examples of it in the other pieces 
on the table. 


The secret of carbides on bar machines 





The New Britain +GF+ is a copy turning machine, 
not a lathe with an attachment. The copy slide is 
part of the carriage for taking heavy cuts at carbide 
speeds. Contoured work in small lots or on an auto- 
mated basis, is accurately turned from a simple 
template on the front of the machine. 


is elimination of slide deflection 









Carbides won’t tolerate sloppy feeds. Posi- 
tive slide actuation on a Model 601 New 
Britain Automatic results from mounting 
the cams directly behind the slides. A plus 
benefit is that cross slide feed changeovers 
can be made in minutes with these pick-off 


See the preceding two pages and the two 
following for other New Britain New’s. 


































Six-spindle production in “Three-spindle” ti 








View of the rear side 
of the machine with 
the guards removed, 
showing the two lower 
spindles and the upper 
threading spindle. 


All controls are within 
easy reach of the oper- 
ator. Chucking is ac- 
complished during the 
operational cycle by 
manual or semi-auto- 
matic means. 


This new double-end New Britain Model 365 
chucker is specifically for parts which can be 
machined simultaneously at both ends in one 
chucking, or two pieces per cycle. 

It furnishes the high spindle speeds 
required for work on brass and aluminum, 
plus beef for machining and threading steel, 
plus accuracy guaranteed by a new turret 
locking mechanism. Idle time is minimized 
by power chucking and rapid traverse of all 
slides. 

If your requirements include accurate vol- 
ume production of double-end work, the 
Model 365 New Britain chucker can be a 
highly efficient money-maker for you. For 
more information, please ask for the cata- 
log on Model 365. 
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Automatic Power Positioning is a 
money=-maker on boring machine jobs 








odel 365 The entire operation of setting the head and F s 
h can be table is done through power feeds at rapid LUCAS 
ds in one traverse speed. The operator simply inserts the a8 i CLEVELAND 
proper measuring rods and starts the position- a 
_ Speeds ing cycle. It takes an absolute minimum of time 
g cy 
emever and reduces the chance of error in locating bore 
ng steel, t 
ate centers. 
aaa Lucas pioneered and specializes exclusively 
inimized ie diaechaaiie ; . , 
atin in building the horizontal boring machine. The 
| full possibilities of this multi-purpose machine 
rate vol- are enjoyed by Lucas owners, because of the 
ork, the many important Lucas features and improve- 
an be a ments — including Automatic Power Position- 
‘ou. For ing, new simplified pendant control and many 
he cata- more. May we send you the latest descriptive 


Lucas catalog. Address Lucas Machine Divi- 
sion, The New Britain Machine Company, 
12302 Kirby Avenue, Cleveland 8, Ohio. 








® AUTOMATIC BAR and CHUCKING MACHINES ® PRECISION BORING MACHINES 
@ LUCAS HORIZONTAL BORING, DRILLING and MILLING MACHINES ® NEW BRITAIN +GF+ COPYING LATHES 


The NEW BRITAIN MACHINE COMPANY . 


New Britain-Gridley Machine Division, New Britain, Connecticut 
Lucas Machine Division, Cleveland 8, Ohio 








See the preceding four pages for other New Britain New’s. 
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INC.. 1975 Lee Road, Cleveland 18, Ohio f 


e: ____Die Estimating .......... $3.00* each § | Cleveland. 
Treatise on Milling ....... $8.00* each 1 


Cold Forming of the 
aah ie acl $1.00* each 


TECHNICAL 


CAMS—Design and Layout by L. Kasper 


10 chapters (101 pages) profusely illustrated. Examples of design 
and layout selected with great care to cover all those cases which 
occur most frequently in industrial use. 
chine designers, draftsmen. 


in technical literature. 
photographs and drawings. 


GEARS for Small Mechanisms 


20 chapters, profusely illustrated covering everything from The 
Theory and Practice of the Design of Very Small Gears to The De- 
sign of Tools for Cutting and Generating Gear Tooth Forms. 


HUEBNER PUBLICATIONS, 


Gentlemen: piease send me a? cn 


4 
Diamond Technology . $10. 





DIAMOND TOOLS by Paul Grodzinski 


A 379-page handbook on the industrial use of diamonds. 
tories and illustrations describe those applications in which the dia- 
mond has proved the most satisfactory tool in performance, preci- 
sion and economy. 





DIAMOND TECHNOLOGY by Paul Grodzinski 


The only standard work on the subject and the only book of its kind 
784 pages, 93 working tables, and over 486 








DIE ESTIMATING Fourth Edition 


Provides the KNOW-HOW and SHOW-HOW for determining what 
it takes in units of time to build a die. 
26 times value tables and 27 scale drawings. 


TREATISE ON MILLING AND MILLING MACHINES 














A boon to engineers, ma- 


$3.50 per copy 


Case his- 


$4.50 per copy 


$10.00 per copy 


by W. O. Davis 


$5.00 per copy 


62 pages of shop-proved data, 


$3.00 per copy 


by The Cincinnati Milling Machine Co. 


by Lester F. Spence: 





OF THE STAINLESS STEELS 


by Lester F. Spence: 


0 


iA 


° 


3 * each 


Su Vl 
oO 


2° 


* each 


Oo ¢ 
oO 


* each Stainless Steels 
Machining, Heat Treatment & 

Pickling of the Stainless 
* each SS ssiccs ag ee 


$8.00 per copy 








Gives you the answer to practically every metalworking problem in 
the field of milling from the toolroom to fixture design and high 
production milling. 896 pages, over 200 formulas and 700 illustra- 
tions and charts. 


KNOW-HOW LIBRARY SERIES 


COLD FORMING OF THE STAINLESS STEELS 










28 pages of KNO\.’-HOW on the blanking, punching, perforating, and 
bending, forming, ae drawing and spinning of the siainless steels. 


1.00 per copy 


MACHINING, HEAT TREATMENT & PICKLING 


36 pages on the working of sicainless — including drilling, tapping, 
threading, reaming, skiving, milling, broaching and shaving, plus heat- 
ing and quenching procedures. 


$1.50 per copy 
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Will You 
| Be There? 
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May 7-15 Society of the Plastics 
Industry. Annual Meeting and Con- 


ference. Cruise, “Queen of Ber- 
muda”. 

| - 

May 8-10. National Tool & Die 


Manufacturers Association. Spring 
Board Meeting. Statler Hotel, Wash- 
ington, D. C. 

+ 
May 12-14. Michigan State College. 
Centennial Symposium. Automa- 
tion-Engineering for Tomorrow. 
East Lansing, Mich. 

* 


May 16-20. American Material Han- 
dling Society. 6th National Mate- 
rials Handling Exposition and Con- 
ference. International Amphithea- 
tre, Chicago. 





May 23-25. American Society for 
Quality Control. 9th Annual Con- 
vention. Hotels Statler and New 
Yorker, New York. 

o 


June 7-10. American Welding So- 
ciety. Annual Spring Meeting and 
Welding Conference. Kansas City 
Auditorium, Kansas City, Mo. 
| a 
June 7-Sept. 2. ElectroData Corp. 
2nd Annual Computer Scholarship 
Course. Company Headquarters, 
Pasadena, Calif. 

a 
|June 12-17. Society of Automotive 


|Engineers. Summer Meeting. At- 
|lantic City, N.J. 





|June 14-16. American Institute of 
Electrical Engineers, American 
Physical Society, and American In- 
stitute of Mining and Metallurgical 
Engineers. Magnetics Conference 
and Exhibit. William Penn Hotel, 
Pittsburgh, Pa. 

- 

June 14-17. Cornell University. 2nd 
Annual Industrial Engineering Semi- 
|nars. Ithaca, New York. 

| & 

June 20-23. The Cleveland Engi- 


neering Society. Industrial Finish- 
ing Exposition. Public Auditorium, 


e 
|June 26-July 1. American Society 
for Testing Materials. Annual Meet- 
ing. Chalfonte-Haddon Hall, Atlantic 


-. .$1.50* each | City, N. J. 


| July 12-14. Western Plant Main- 
itenance Show. 2nd Annual Engi- 
neering Show and Conference. Pan 
Pacific Auditorium and Ambassa- 
dor Hotel, Los Angeles. 
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No. 4 in a series 
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You send print 


to Cone 





' 
} 
i 


Cone makes 
recommendations 









You get demonstra- 
tion of your work 
and complete job 
development record 





Cone submits samples 
of your work 








modern machines, tools, and know-how. 


N. “automatic” user can afford to be out of touch with the latest 
developments in the use of carbide tools. 


The popularity of the Conomatic Carbide Development program has made 
necessary larger quarters for increased clientele accommodation. 


This innovational Cone service is without obligation of machine purchase and 
is available to users of any brand of multiple spindle automatic. 


It costs nothing to know just how profitable your work might be with 











DATA FOR COMPARISON 
aphuseeneueenen 4117/4,” Cutoff 


| OE DO ETT Spec. Cap Screw Length 
NDS 5 Scnieaxcees 1%” Conomatic 
Miciaitesszs 100% Carbide Tipped 

WN ic ccpcneessescienecieas 8742 

DEN FB sa ccnnccicns 1” Across Flats Time 


885 Work Spdl. 
1465 Total Eff’d. 
Pe een ee 14 Secs. 


2” Thread 


580 Th’d Spdi. 








Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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The hex socket identifies all socket screws, but beyond 
the hex there’s a big difference. If you have never tried 
P-K Socket Screws you are blocking your way to proved 
benefits other buyers are using to advantage. 

Look beyond the hex. For example, until you see P-K 
product information, you'll have no idea how helpful it 
is .. . how much time it saves . . . how much easier it 
makes the job. 


It pays to know the difference 


Compare every detail of product and service. You'll find 
P-K Socket Screws take top rating by every test. 

For cost-wise assembly, you need all these advantages. 
Why miss out on any of them? Try P-K Socket Screws. 
Get samples, information from your P-K Distributor or 
write: Parker-Kalon Division, General American Trans- 
portation Corporation, 200 Varick St., New York 14. 
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4}-+r0R PLANNING AIDS P-k Engineer. 


ing Data meets every need of design, pro- 
ject, and methods engineers, gives anyone 
concerned with planning blies com- 
plete, clear, concise information. P-K Price 
Data speeds ordering routine, prevents 
errors. The P-K Socket Screw Dimension 
Finder shown in use is a pocket size piastic 
slide chart that gives all needed dimensions 
at a glance. 





> FOR ADVANCED DESIGN 


that speeds assemblies — makes them 
simpler, stronger — and saves errors. 


“+> FOR ASSEMBLY STRENGTH 


okayed in a million punishing tests by 
thousands of satisfied users. 


A 
UV FOR TOP QUALITY ong 


tolerance gaged to your most exact- 
ing specifications—and guaranteed. 


YW? FOR SUPPLY SERVICE set 


up for fast action and lower purchas- 
ing expense — by local Distributors. 


Vv? FOR ANY STYLE OR SIZE 


You'll find any Socket Screw you need 
in P-K’s complete line. Hex Keys in 
all sizes, and several handy sets. 








PARKER-KALON SOCKET SCREWS 


seT cap FLAT HEAD BUTTON HEAD SHOULDER PIPE PLUGS A 


er bp p> ot ALl 


y THESE ESSENTIALS OF 
HEX KEYS y 








COST-WISE ASSEMBLY 


GET p_i 
Gn Stock . . . for immediate delivery . . . see your nearby P-K Socket Screw Distributor 
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Lynair Heavy-Duty 


AIR and HYDRAULIC 
CYLINDERS 


For the Machine Tool and 
Automation Industries 











Whatever your fluid power requirements may be, 
Lynair's complete engineering facilities are avail- 
able for the design and manufacture of air and 
hydraulic equipment to meet your needs... . 
Special Application Units ... Airdraulic Cylinders 
.. . Boosters. Several sizes of our Hydraulic 
Cylinders are being used on Ex-Cell-O Machines 
at the Machine Tool Builders’ Show, International 
Amphitheater, Chicago, September 6th to | 7th 


inclusive. 


LYNAIR INC. 


3100 E. MICHIGAN AVE. e JACKSON, MICH. 


















63 


a 


roe 





fe“ LYNAIR | | 


Air-Operated 
COLLET CHUCK 


Outstanding and Exclusive 
Features that mean... 


GREATER ECONOMY! MORE EFFICIENCY! 
ADDED PROFITS FOR YOU! 











YOU NEED THIS 
ENTIRELY NEW WORK- 
HOLDING FIXTURE! 








LYNAIR INC. 
JACKSON, MICHIGAN 


: : . | 
@ Please send literature and full information on : 















OC #Ajir and Hydraulic Cylinders 
[] Collet Chucks 
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Hodine CASE HISTORY NO. 40 


© “8 UNIQUE TOOLING SAVES 90% LABOR 





The #4 8 Recad Minneapolis-Honeywell’s attractive room thermostat 
e jammed ‘oun : . 3 : 
ay \ j4q My depends upon this unique tooling set-up for economical 
volume production of the plastic back plate terminal 
block assembly shown at left. Labor hours have been 
reduced to about ONE TENTH of previous operations, 
thanks to this Bodine 42-30 Machine. It’s just one ex- 
ample of the versatility of Bodine machines as they 
lend themselves for special tooling to meet specific job 
requirements. 










- 5 
a 
O O-O OC FEED TERMINAL STRIP 

FROM PRESSES 
CUT OFF 
TERMINAL = 1 = wieab 
AND TRANSFER 


CRIMP TERMINAL 
















Cell 
2 


TAP TWO HOLES 
IN EACH TERMINAL 








3 
TAP ONE HOLE 
ON WALL PLATE 








4 


INSERT TWO 
TERMINAL SCREWS 








UNUSUAL TOOLING FEATURES: This complete assembly is now made 
in one cycle of a Bodine 42-30 Machine. The two presses stamping the terminal | TEST-PROBE FOR COMPLETION 








blanks are coupled to and cycled by the machine, feeding stampings continu- 
ously as shown. Terminals are cut-off, inserted and formed over at station one. 
Back plates are magazine fed. Operator’s functions are largely limited to 
keeping back plate magazine filled and replenishing coils of brass stock on 
presses. 

At end of operation, two inspection probes, advanced from below, test for 


properly filled screw terminal holes, automatically discard rejects. 
THE 
“You Can't Meet Tomorrow’s Competition An om F 7 


With today’s demand for cost-saving through grouping of as- 
° 4 ° a“ 4 
With Yesterday's Machine Tools. €ORPO RA SION + 


sembly operations, Bodine’s extensive experience in the field will 
BRIDGEPORT ge 


eR HOSE tes 


prove profitably useful. We invite inquiries. Send your ideas and 
samples for analysis to Dept. TP-5. 
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Large or small, 
simple or complex... 


Carboloy carbide-equipped dies 
outproduce steel 10 to 50 times 








supplied rough 


your diemaker. 

















= SIMPLE notching dies to complex efficiency on hundreds of drawing, forming, 
lamination dies, Carboloy® cemented car- blanking, and piercing jobs. And, in every 


bides bring users from 10 to 50 times more case, brought spectacular production in- 
production. creases ... at lower cost. 


Carboloy engineers are ready to work 


Dies equipped with Carboloy carbides cut , 
with you or your diemaker on the design 


maintenance and downtime costs ... produce aa : ; 
and application of carbide dies. For more 


information on Carboloy cemented carbides, 
These carbides have proved their over-all write, or send coupon, today. 


burr-free, close-tolerance parts. 


“Carboloy” is the trademark for products of the Carboloy Department of General Electric Company 


CARBOLOY 
Department of General Electric Company 
11111 E. 8 Mile Blvd., Detroit 32, Michigan 


CARBOLOY 


OEPARTMENT OF GENERAL ELECTRIC COMPANY [1 Send me Carboloy Die Engineering Manual D-124. 


[-] Send complete details on Carboloy Die Training School. 


[) Have a Carboloy Field Engineer call at my plant. 
MANUFACTURERS OF CEMENTED CARBIDES, PERMANENT MAGNETS, 


THERMISTORS, HEVIMET, AND VACUUM-MELTED METALS Name Title 





Company___ 





Address 





City Zone State 





Carboloy Created-Metals for industrial Progress 
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New Besly Stub Tap for Screw Machines 






TOOLING and PRODUCTION 





SAVES SET-UP TIME ¢ FITS STANDARD BUSHINGS ¢ HAS STRONGER SHANK 
Available at No Extra Cost from BESLY 


A new, shorter length tap that need 
not be altered before use in screw 
machines has just been made avail- 
able as a standard item by Besly- 
Welles Corporation. Developed in 
cooperation with the National Screw 
Machine Products Association, the 
new tap conforms to standards re- 
cently drawn up by that group. 


SHORTER SHANK, SHORTER 
THREADED PORTION 


The shank (and threaded portions in 
larger sizes) of the new Stub Tap 
have been shortened to enable it to 
fit into the space between the spindle 
nose and tool holder of screw ma- 
chines. In the past, it has been neces- 
sary for users to cut off part of the 
shank and even part of the threaded 
portion of standard hand taps to fit 
them into screw machines .. . or 
order higher priced “specials.” Now, 
screw machine operators can save set- 
up time by using the new Stub Tap 
just as it comes in the package. 


SIMPLIFIES BUSHING 
INVENTORY 


The shank of a Stub Tap is the same 
size as its nominal O.D. This permits 
standard sized bushings to be used 
and reduces bushing inventory prob- 





lems. The full diameter shank pro- 
vides greater strength than standard 
hand taps which have shanks usually 
turned down in the larger sizes. 


FACTORY-PERFECT ACCURACY 


The shank of the Stub Tap is made 
concentric with the threaded portion, 
assuring accurate alignment in the 
tool holder. Since it is not necessary 
to cut off the forward threaded por- 
tion of a Stub Tap, chamfer and back 
taper are maintained factory-perfect. 
Squares, except for two small driver 
flats at the end of the Stub Tap, are 
eliminated. This permits better hold- 
ing power, better alignment and 
longer accuracy. 


FAST DELIVERY FROM STOCK 


Complete stocks of the new Stub Tap 
will be on hand at Besly distributors 
by June 1. Users will be able to get 
the same fast delivery on Stub Taps 
as they have on other Besly standard 
taps. 


AVAILABLE IN SIZES 

THROUGH 1-IN. 

The new Stub Tap is made in frac- 
tional sizes from 1/-in. through 1-in. 


and in machine screw sizes from #0 
through +14. A bulletin describing 
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the new Stub Tap and giving the 
standards applicable to it is available 
Besly distributor or write or call: 
(Est) 128 DEARBORN AVE. 

BELOIT, WISCONSIN 
In Chicago: 184 North Wacker Drive 

Telephone: FRanklin 2-1222 
Telephone: PRospect 1-6250 

In Detroit: 16509 Meyers Road 


at no cost or obligation. See your 
CORPORATION 
Telephone: DUnkirk 9-2231 
In Cleveland: 1474 Lakeside Avenue 
Telephone: UNiversity 3-4805 





BESLY HAS THE 
COMPLETE LINE 





{ —— 
ql 
\ Sockets and 
Tool 
Standard » Bits 
and en Twist 
Special and En Drills 
Geo Mills 


Order all of your cutting tool needs for your 
screw machines from your Besly distributor— 
your quolity source for a complete line that 
means long life, accurate cutting and lower 
tool costs. 
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SUPERIOR 


SPUR ack 


REMOVABLE GUIDE PINS 






























permit shut height adjustment to die — 
give maximum rigidity — accuracy 


The new Superior Spira-Lock Removable Pin provides easy 
adjustment to the shut height of the die and equal press from 
top to bottom of bushing. Exclusive threaded arrangement of 
pin and bushing permits screwing of pin to desired shut height. 
Thread of pin is then press fit into thread of bushing, providing 
maximum rigidity. Removal of pin is equally easy and rapid. 


CHECK THESE TIME AND MONEY SAVING FEATURES: 


Both pins and bushings hardened for 
long wear and rigidity. 


ps 


Pins removable in press without turn- 
ing die shoe over. 


Lock Nut on bushing assures retention 
of desired shut height and full press fit. 


or. removal. 


* 
* 
* No special tools needed for installation 
* 


Cutting or grinding of pins eliminated. 


Only 


SUPERIOR 
Precision — All Steel 


DIE SETS 


Give You SAFER, FASTER, 
EASIER HANDLING 





Safety Features of Superior die sets 

eliminate the dangers of injuring hands of 

skilled die makers, ruining costly dies or FREE CATALOG — Write today 
damaging press equipment. Speed up handling for helpful data on Superior 
from bench to press. die sets and supplies 





STEEL PRODUCTS CORP. 


2754 S. 19th ST., MILWAUKEE, WIS 
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For Fast Local Service Call These 
Expert Superior Representatives 


Kalamazoo, Mich.—Phone 5-7988 
Indianapolis, Ind. —BRoadway 5668 


Chicago, IIl.—RAndolph 6-8871 
Dallas, Tex.—Riverside 5138 
Rockford, tl1.—Phone 3-3932 


St. Louis, Mo. —JEfferson 5-1223 
Milwaukee—Mlitchell 5-6027 
Dayton, O.—Hemlock 6209 
Memphis, Tenn.—3-7727 
Cleveland, O.—KEnmore 1-2015 
Eau Claire, Wis.—2-3453 

St. Paul, Minn.—PRior 6485 
Winter Park, Fla.—4-0464 
Boston, Mass. —HUbbard 2-3373 
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Courtesy The National Acme Co. 


better holding tools 
give a tighter grip 


on production costs 


5 
Pia 
\ 


OF erent MUtacy 


ERIcKSon 





TOOLING and PRODUCTION 





Wide experience with Erickson chucks explodes 
the idea that ordinary holding tools “will do”... 
emphasizes the fact that your production 
costs plummet with Erickson’s superior holding 
power and accuracy. 

That’s why The National Acme Co. usually 
furnishes Erickson collet chucks. Because with 
Erickson you reduce set-up time. . . get 
faster feeds and speeds by “‘stubbing”’ tools. 
Guaranteed accuracy of .0005” and greater 
gripping power assure proper drill alignment... 
drills cut evenly on both lips . . . give more 
holes per grind. 

So come to grips with your Number One 
Problem—high production costs. The first step 
is to get the Erickson story. 


Send for Catalog K today; you'll find many inter- 
esting applications for all Erickson holding tools. 





Toot Company ~—. 





2301-5 Hamilton Avenue e 


COLLET CHUCKS + FLOATING HOLDERS - 


EXPANDING MANDRELS 


TAP CHUCKS > 


Cleveland 14, Ohio 


TAP HOLDERS + AIR-OPERATED CHUCKS 
* SPECIAL HOLDING FIXTURES 


AA- 1358 
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quality capability in evolution 


We had occasion to say, on this page recently, that “Not only does lathe builder compete against lathe 
builder, but the milling machine manufacturer has to buck competition from the broaching machine manu- 
facturer.” 


The ramifications that can be built upon and around that statement show, as nothing else, the terrific 
competition that exists within the area of tooling and production, long before a product dons its price tag, 
and all to the end that John Q. Customer may be persuaded to buy from manufacturer A rather than 
manufacturer B. 


Not only do we find such competition as machine vs machine, method vs method, material vs material, 
and last though far, far from least, brain vs brain, but each and every one of these factors is in strenuous 
competition with each and every other: machine vs method, method vs material and, to bring the circle 
truly up to date, machine vs brain. 


The manufacture of an end product represents the combined operations of machines, tools, and 
materials. As techniques change, as new and special machine tools are procured, and as new know-how 
radiates from the development laboratory to the production line, the relative importance of the several 
operations is in a constant state of flux. 


The sole target result at which these competitive forces are aimed is a reduction of manufacturing costs 
and an increase in productivity; the one in dollar units and the other in time units. 


As productivity is increased the unit time for each contributing operation is decreased, and a half- 
hour halt in operations means more in lost operations than when productivity was lower. 


Similarly, as manufacturing costs are reduced, the potential percent profit per operation is increased, 
so again, a half-hour halt in operations means more in lost profit than when unit costs were higher. 


Thus we see that healthy competition in shop practices and increasingly great economic incentives 
combine to create a manufacturing modus operandi where any halt in operations becomes critical and 
intolerable. 


Intensified exploration of the ways and means to eliminate costly downtime completes a circle and 
brings us back to the realization that a fabricated part is only as good as the machine tool, or press, and 
the expendable tools which process it; and that the end product, which is but an assembly of fabricated parts 
can be of acceptable performance only when its parts are fully acceptable. 


This means, in the ultimate, not 100% or sampling inspection of those parts, but that an accurate 
measure must be evolved for expressing the quality capability of a machine or process; a measure so uni- 
versally understandable and applicable that it can be made a part of the original bill of goods negotiated 
between buyer and seller. 


The builder of standard and special machine tools, more and more automated as they are becoming, 
and the builder and installer of highly mechanized processing setups cannot expect the customer to be a 
proving grounds for predicted performance. Proof, in the form of a statement of quality capability will 
become a part of the sale, lease, or rental contract. 


The old concept of inspection is to lock the barn after the horse is stolen. Today’s philosophy of 
quality capability is based upon a dependable analysis of the capability of a machine or process to produce 
repetitively within the limits specified by the user. To the extent that this can be done, production inter- 
ruptions and many non-productive inspection procedures can be lessened — and the horse will be locked in 
the barn. 


We expect to see and hear a lot more about this — quality capability, not horses — in the next few 
weeks. 


At the 9th Annual Convention of the American Society for Quality Control, Brent Jaccb, Jr., Chief 
Industrial Engineer, Chrysler Corporation will deliver a paper on ‘Machine Tool Capabilities.” And at the 
National Machine Tool Builders Show in September we will see new machines and tools of such perfec- 
tion and advanced design as to reduce production variables to heretofore unattainable minimums. 


Vile fas fy 


editor 





























Editorial 









DEPARTMENTS 








PUBLICATION PREVIEWS ...... 
catalogues and circulars — You name it. 
PROGRESS ON PARADE 


The newest in machines, tools, and accessories. 


SHOP AIDS 





Capsule description of current literature. Bulletins, brochures, 
Check this carefully. It can bring new efficiency to your operation. 


Need help in any aspect of modern metalworking? See this section 
for materials and design aids, inspection and production techniques. 
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Form and Duplicate a Wide Variety of Shapes in Metal as Heavy as 
16 Gauge — Widths up to 24” — with Versatile DI-ACRO BRAKES 


A number of forming jobs can be done with the Di-Acro Box Finger Brake 
by simply adjusting or changing the type of mounting bar on the contact 


surface. Di- Acro Finger Brake is: 


1, A Box and Pan Brake—when equipped with a complete set of Box Fingers. 
2. An Open End Brake —when Open End Finger is *pronounced Die-ack-ro 


installed in place of Box Fingers. 

3. A Bar Folder—when an Acute Angle Bar 
replaces the Box Finger mounting. 

4. A Standard Brake—when a Forming Bar is 





Write for 36-Page Catalog 





O’NEIL-IRWIN MFG. CO. 315 8th Ave., Lake City, Minn. 
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Motor Car Division, 
General Motors Corp. ......... 74 


Manufacturing” 
wood, Cadillac 
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— FEATURES — 


“Evaluating the 


How to make quality control 
an active partner in operating 
a manufacturing plant is 
shown by Mr. Hector as he 
relates examples of difficult 
problems solved at Sonotone. 


“Quality Con- 
73 


There are few fields in which 

effective communications are 

of more vital importance than , 
in the field of Statistical 

Quality Control. Mr. Sher- 

wood outlines Cadillac’s effi- 

cient method for relaying 

statistical information to top 

management. 


“The Imperial—a Chrysler Concept of 
Quality Control’’ by Robert W. Lotz, 
Chrysler Div., Chrysler Corp. .... 76 


A concept of Quality Control 
as an aid to management and 
how it is being utilized at 
Chrysler is covered by Mr. 
Lotz. The quality control de- 
partment is impartial, being 
a separate department entire- 
ly separated from the inspec- 
tion department. 


“‘Quality-Controlling Lincoln’s New 
Turbo-Drive’”’ by Roscoe M. Smith, 
a es 78 


Turbo-Drive transmission 
quality is dependent not only 
on quality in the design, but 
equally on the precision with 
which it is produced in the 
shop. This important objec- 
tive is accomplished through 
a most exacting system for 
quality control. 


“Packard’s “Torsion Level Ride’—a 
Study in Quality Control” by B. P. 
Seiple, Studebaker-Packard Corp.. 


An interesting feature of 
Packard’s new torsion bar 
suspension is the unmistak- 
abie feeling of Quality that is 
reflected in the performance 
of the network of precision 
parts. Packard’s quality con- 
trol program enforces rigid 
quality standards with simpli- 
fied control technique. 
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Editorial 


RADIAL DRAWING. ‘Precision Rad- 

ial Draw Forming” by Joseph Frede- 

ricks, The Cyril Bath Co. ...... 83 
Drawing sheet metal into 
complicated shapes, for jet 
engine components to close 
tolerances, was a chailenge to 
The Cyril Bath Co. The au- 
thor describes the operations 
that solved the problem. 


QUALITY CONTROL. ‘Why a Qual- 

ity Control System with Control 

Charts?”’ by Frank Caplan, Jr., Gen- 

oval Minette Ge. ee ee eee 88 
The quality control chart 
gives a picture of the opera- 
tor’s quality of performance 
compared to what he has 
done before and gives him 
visual evidence of his im- 
provement. 


OPTICAL EQUIPMENT. “Optical 

Line-of-Sight Aids Bliss Press Con- 

struction and Assembly” ....... 89 
Substitution of a weightless 
beam of light for heavy meas- 
uring tools has resulted in 
greatly increased accuracy of 
measurement and decreased 
non-productive time at E. W. 
Bliss Co. 


QUALITY CONTROL. “Short Cuts in 
Processing Quality Control Data’’, by 
Michael P. Agresta, Pesco Products 
Div., Borg-Warner Corp. ...... 92 
Computing Control Limits 
and Process Capability Values 
from Quality Control shop 
data is a time consuming job. 
Mr. Agresta has developed a 
set of tables, the use of which 
shortens this computing time. 


CONVENTION. “9th Annual Conven- 

tion American Society for Quality 

COMO é.2 ik & oR « eee Bee 96 
The convention will be held 
at the Hotels Statler and New 
Yorker, New York City, May 
23, 24, 25, 1955. The pro- 
gram is aimed at the study of 
quality control accomplish- 
ments and advances in all 
branches of business, indus- 
try and the military. 


— SHORTS — 


Special Headless Punch Assembly 
Costs Less & Is Qu’ck-Changing 62 


Automation Includes Gaging... 122 
Device for Drawing Arcs of 

Very Large Radius ........ 153 
Precision Orifices Cut by High 

Frequency Sound Waves . .. 156 
Highlights of Mallory-Sharon 

Titanium Symposium ....... 160 
3 %2-Ton Trunnion Fixture of 


All-Welded Design ........ 164 


DEPARTMENTS 








COMMENDABLE COMMENTS . 
WHEE WEE OE TOC i. ena 
MANUFACTURING MEMOS ....... 

GROWING PAINS ............... 
WHAT'S NEW IN PLASTICS? ..°... 
CALLING CARDS ........... 

MEN YOU SHOULD KNOW... 


Index 





ee 
.. 101 
.. 102 
Ree Sy 
118 








Grind Perforators with a maximum of pre- 


FIXTURE 





cision. Get a life time of service with the 


new Grind-All fixture. Particularly adapted 
to the grinding of carbides, this precision 
tool will grind regular or irregular shapes 
concentric with shank within + .0002. Time 
saving up to 300% and widest operating 


range. 





Headquaite ws for the finest 


tn Machine Toots / 


Harig engineering skill is at your 
disposal whenever you need spe- 
cial machine tools and dies. We 
will be glad to send you this fully 
illustrated catalog showing our 
services and facilities. 
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Form and Duplicate a Wide Variety of Shapes in Metal as Heavy as 

16 Gauge — Widths up to 24” — with Versatile DI-ACRO BRAKES 
A number of forming jobs can be done with the Di-Acro Box Finger Brake 
by simply adjusting or changing the type of mounting bar on the contact 
surface. Di- Acro Finger Brake is: 





1. A Box and Pan Brake—when equipped with a complete set of Box Fingers. 
2. An Open End Brake when Open End Finger is * pronounced Die-ack-ro 
installed in place of Box Fingers. Creators of 
3. A Bar Folder—when an Acute Angle Bar Die-Less Duplicating 
replaces the Box Finger mounting. 
4. A Standard Brake—when a Forming Baris 
mounted for heavy operations. 
; PRECISION 
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Grind Perforators with a maximum of pre- 
cision. Get a life time of service with the 
new Grind-All fixture. Particularly adapted 
to the grinding of carbides, this precision 
tool will grind regular or irregular shapes 
concentric with shank within + .0002. Time 
saving up to 300% and widest operating 
range. 
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illustrated catalog showing our | 
services and facilities. 
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New Wessonmetal “26” 
Boosts Tool Life 40% 


Optimum performance of “nearly universal’ 
grade extends over range of 100 to 400 sfm 


Gains in tool life ranging up to 40% over 
other steel cutting grades are reported 
for Wesson Metal Corporation’s new 
Grade 26. The new steel cutting carbide 
has consistently outperformed all other 
steel cutting grades in 95% of all machin- 
ing operations on which it has been applied. 


Indications now are that the new Grade 
will produce significant increases in tool 
life over approximately 80% of the entire 
steel machining range. While created pri- 
marily to handle all types of steel rough 
and semi-finish machining—light, medium 
and heavy duty—it also is proving highly 
effective on some finishing operations. 


What is more, the new Wessonmetal grade 
is not limited to a narrow range of cutting 
speeds. Optimum performance for Grade 


26 extends over a range of 100 to about 
100 sfm, covering 95% of steel machining 
operations encountered in industry today. 


Since Grade 26 is the closest approach to 
a “universal” carbide for steel cutting yet 
produced, it reduces the number of grades 
required for steel cutting operations by 
as many as four grades. Problems of grade 
selection are greatly simplified, therefore, 
by the new Wessonmetal grade. 


Much of Grade 26's outstanding perform- 
ance is due to its superior cutting edge 
strength. Particularly important at the 
elevated temperatures generated at high 
cutting speeds, are the carbide’s inherently 
high red hardness combined with high 
thermal conductivity. 


Grade 26 is now in full production at 
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Tool life took a big jump on this severe 
interrupted cut on a forged steel tractor 
brake band anchor. Cutting speed ranges 
from 280 sfm down to zero. Feed is .027”, 
depth of cut is 44”. 


Wesson Metal Corporation's new metals 
plant in Lexington, Ky. 








A total of eight chamfering, semifinishing, 
finish boring and facing operations are 
performed at each of five stations with 
these cutters on a W. F. & John Barnes 
boring machine. 





Multi-Diameter Cutters 
Slash Tool and Machining Costs 


Special eight-operation cutters designed 
by Wesson Company engineers permit a 
major builder of commercial air condi- 
tioning units to achieve a sizable reduc- 
tion in the cost of machining compressors. 


Solid Wessonmetal Grade GS blades are 
used on the cutters to produce 3600 cyl- 
inders per grind, compared with only 250 
cylinders per grind previously. Grinding 






For answers to 
your machining 
problems write: 


takes one-third as long as on tools pre- 


viously used. 


Although solid carbide blades are used on 
this operation, these special multi-diameter 
cutters are typical of the many other 
special Wesson designs incorporating 
standard blades which provide interchange- 
ability of solid carbide, carbide tipped or 


HSS blades without modifying blade slots. 
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by Roscoe M. Smith 
Director of Quality Control 









by Robert W. Lotz 
Quality Control 
Quality Control Supervisor 


Quality Control of Quality Cars 


What is more symbolic of the American way of life than the automobile? We buy ‘em, drive °em, wash 
‘em, and trade ‘em, with an alacrity that may account for that oft-spoken foreign phrase: “Those crazy 
Americans!” We are not, however, as crazy as we'd be if we were to be deprived of our cars. 

What is more symbolic of Industry’s need for, and acceptance of, the philosophy and techniques of 
Quality Control than the recognition and support accorded TOOLING & PRODUCTION’s Annual QUAL- 
ITY CONTROL Feature Issues by Manufacturing Management? 

What, then, is more of a happy thought than for this, our 8th Annual QUALITY CONTROL Feature 
Issue, to present Quality Control stories of four great American cars, each rich in the traditions of prestige 
and quality? Not only did we, with a minimum of modesty, think the idea was good, but, when the 
question was put, so did our Detroit friends. 

Our four authors are widely recognized authorities in the world of Quality Control. They have 
been, and are, pioneers and leaders in the great accomplishments of the American Society for Quality Con- 
trol. They are the members of their respective manufacturing management teams charged with the respon- 
sibility of assuring and insuring, for the ultimate owners, the preeminent quality of Cadillacs, Imperials, 
Lincolns and Packards. 

TOOLING & PRODUCTION is proud to be recognized by these authorities and their managements 


as an established means of communication for their Quality Control messages to other segments of Ameri- 


by Stanley B. Sherwood 
Coordinator-Statistical 


can industry. We like to feel that we have won their approbation over the years by our own pioneer 
efforts in this field of Quality Control; pioneer efforts which culminated formally in 1948 with our Ist An- 
nual QUALITY CONTROL Feature Issue. 

Just as two of these four distinguished cars were contemporary with America’s awakening to the pioneer 
automobiles, so have TOOLING and PRODUCTION’s Quality Control efforts been contemporary with the 
pioneering of this indispensable production tool. 

So, then, here are their stories; of the methods of inspection, of the importance of determining ma- 
chine and tool capabilities, of waste prevention, of control chart simplification; all wrapped around leader- 


ship and efforts dedicated to QUALITY. —E.W.P. 





by B. P. Seipel 
Manager of Quality Control 









































HE RAPID EXPANSION of American 
| industrial systems during recent years 

has probably contributed more to the de- 
velopment of communication techniques than 
in any era previously known. There are few 
fields in which effective communications are 
of more vital importance than in the field of 
Statistical Quality Control. 

At the Cadillac Motor Car Division, effec- 
tive communication provides a practical, effi- 
cient method for relaying statistical informa- 
tion to top management for translation into 
proper quality control of products. 

Every day the manufacture of quality auto- 
mobiles becomes more complex. Increased pro- 
duction and customer demands for even higher 
quality continue. What satisfied the customer 
ten years ago both in quality and performance, 
no longer pleases him. Likewise, what ten 
years ago was an adequate communications 
system for quality data, in many respects to- 








TOOLING and PRODUCTION 


by Stanley B. Sherwood 
Coordinator-Statistical Quality Control 
CADILLAC MOTOR CAR DIVISION 

General Motors Corporation 
Detroit, Michigan 


day no longer fills the needs of all levels of 
the Cadillac management team. 

The communication methods employed in 
the S.Q.C. program at Cadillac have helped to 
transform ordinary records into quality data 
and quality results never before obtainable. 
Although the methods currently employed in 
Cadillac’s S.Q.C. program are new in some re- 
spects, they are but an outgrowth of basic 
policies and practices which have controlled 
Cadillac car quality for over a half century. 

Forming the core of Cadillac’s successful 
communication system are: 

1. A monthly S.Q.C. Evaluation meeting; 

2. A weekly Quality Review meeting; and 

3. A monthly Scrap Control meeting. 

This organization of meetings and reports 
serves to create and maintain a high degree of 
interest in S.Q.C. techniques as well as to 
bring together top level management and 
front line supervision which controls quality. 


Cadillac's organization of 
meetings and reports serves 
to create and maintain a 
high degree of interest in 
$.Q.C. techniques as well as 
to bring together top level 
management and tront line 
supervision which controls 
quality Thereby. under- 
standing and application of 
$.0.C. techniques are great 
ly improved 
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A record ‘for all to see” shows the 
effectiveness of this operator’s work 
in grinding and measuring the Cadillac 
piston skirt taper and diameter. Devi- 
ations from quality standards could 
result in loss of engine durability, oil 
economy, and an increase in engine 
noise level. Material properties, and 
dimensional accuracy of ring lands and 
grooves, wrist pin hole, skirt taper 
and diameter, and weight balance are 
very important. Quality-minded op- 
erators and effective charting insure 
that the pistons enjoy a continuing 
“‘state of good control’’. 
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Understanding and application of S.Q.C. tech- 
niques are greatly improved. 

While all S.Q.C. policies and procedures are 
established by the S.Q.C. group itself, the re- 
sponsibility for promoting the S.Q.C. pro- 
gram within each productive division rests 
with the various production superintendents. 
Consequently, the superintendents attend all 
the regularly scheduled meetings listed above 
and act as chairmen as well. 

Because of the wide diversification of activ- 
ity among the production divisions at the 
Cadillac plant, it was quite natural that many 
of the groups’ S.Q.C. problems would be dis- 
similar. It was found, however, that many 
problems were common to all groups and could 
be handled through the same communication 
mediums. 

First, let’s report the function of the S.Q.C. 
Evaluation meeting. A two-section report pre- 
pared by the S.Q.C. analyst serves as the 
agenda for the production superintendent who 
conducts his own meetings. Service and pro- 
duction personnel who can contribute most in 
the control of Quality are in regular attend- 
ance. 

Section 1 of the report is a divisional sum- 
mary of the various process control charts such 


as X & R P-C, and special charts and sampling 


Piston groove tilt must be held to very close toler- 
ances. When one of the $.Q.C. group meetings dis- 
closed a need for an improved method for measuring 
tilt, the end result was this setup of a rotating plate 
on which the piston is placed for squaring up the pis- 
tons and grooves while the lands are checked with an 
airtest indicator adapted to an air column 


plans. An important feature of this report is 
the “Quality Goal” for each type of control. 
The goals themselves are pre-determined and 
represent the combined thinking of produc- 
tion, inspection, and S.Q.C. personnel. The re- 
port provides a quick, accurate, up-to-the- 
minute picture of the division’s accomplish- 
ments on a month-to-month basis. 

Section 2 deals with each individual “out of 
tolerance” condition. Control charts for the 
period are analyzed and provide a summary of 
all “out of tolerance” conditions by part num- 
ber, production shift, machine, and so on. 

Since the aim of these meetings is defect 
prevention, their primary job is to focus atten- 

. - « Continued on page 120 
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a manufacturing plant is 
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QUALITY CONTROL. “Quality Con- 

trol of Quality Cars” .......... 73 

“*Cadillac’s Communications in Quality 

Manufacturing” by Stanley B. Sher- 

wood, Cadillac Motor Car Division, 

General Motors Corp. ......... 74 
There are few fields in which 
effective communications are 
of more vital importance than , 
in the field of Statistical 
Quality Control. Mr. Sher- 
wood outlines Cadillac’s effi- 
cient method for relaying 
statistical information to top 
management. 


“The Imperial—a Chrysler Concept of 
Quality Control’”’ by Robert W. Lotz, 
Chrysler Div., Chrysler Corp. .... 76 


A concept of Quality Control 
as an aid to management and 
how it is being utilized at 
Chrysler is covered by Mr. 
Lotz. The quality control de- 
partment is impartial, being 
a separate department entire- 
ly separated from the inspec- 
tion department. 


“‘Quality-Controlling Lincoln's New 
Turbo-Drive’”’ by Roscoe M. Smith, 
eee 78 








+ 
di-acro * A Turbo-Drive transmission 
SST quality is dependent not only 
BOX FINGER BRAKE on quality in the design, but 
equally on the precision with 
Form and Duplicate a Wide Variety of Shapes in Metal as Heavy as which it is produced in the 
16 Gauge — Widths up to 24” — with Versatile DI-ACRO BRAKES shop. This important objec- 


tive is accomplished through 
a most exacting system for 
quality control. 


A number of forming jobs can be done with the Di-Acro Box Finger Brake 
by simply adjusting or changing the type of mounting bar on the contact 
surface. Di- Acro Finger Brake is: 


1. A Box and Pan Brake—when equipped with a complete set of Box Fingers. “Packard’s ‘Torsion Level Ride’—a 

2. An Open End Brake—when Open End Finger is *pronounced Die-ack-ro Study in Quality Control” by B. P. 

installed in place of Box Fingers. Gites Seiple, Studebaker-Packard Corp.. 80 
3. A Bar Folder—when an Acute Angle Bar “Dio-Lees Duplicating” An interesting feature of 


Packard’s new torsion bar 
e cro suspension is the unmistak- 
J: abie feeling of Quality that is 
PRECISION reflected in the performance 
METALWORKING of the network of precision 
Lee —— parts. Packard’s quality con- 
trol program enforces rigid 
quality standards with simpli- 
fied control technique. 





replaces the Box Finger mounting. 
4. A Standard Brake—when a Forming Baris 
mounted for heavy operations. 










Write for 36-Page Catalog 
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ial Draw Forming” by Joseph war 
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complicated shapes, for jet 
engine components to close 
tolerances, was a chailenge to 
The Cyril Bath Co. The au- 
thor describes the operations 
that solved the problem. 


QUALITY CONTROL. “Why a Qual- 
ity Control System with Control 


Charts?”’ by Frank Caplan, Jr., Gen- - 


eral Electric Co. ............. 88 


The quality control chart 
gives a picture of the opera- 
tor’s quality of performance 
compared to what he has 
done before and gives him 
*visual evidence of his im- 
provement. 


OPTICAL EQUIPMENT. “Optical 

Line-of-Sight Aids Bliss Press Con- 

struction and Assembly” ....... 69 
Substitution of a weightless 
beam of light for heavy meas- 
uring tools has resulted in 
greatly inereased accuracy of 
measurement and decreased 
non-productive time at E. W. 
Bliss Co. 


QUALITY CONTROL. “Short Cuts in 
Processing Quality Control Data’’, by 
Michael P. Agresta, Pesco Products 
Div., Borg-Warner Corp. ...... 92 
Computing Control Limits 
and Process Capability Values 
from Quality Control shop 
data is a time consuming job. 
Mr. Agresta has developed a 
set of tables, the use of which 
shortens this computing time. 


CONVENTION. “9th Annual Conven- 

tion American Society for Quality 

Center eg (25% we. eects 96 
The convention will be held 
at the Hotels Statler and New 
Yorker, New York City, May 
23, 24, 25, 1955. The pro- 
gram. is aimed at the study of 
quality control accomplish- 
ments and advances in all 
branches of business, indus- 
try and the military. 
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Grind Perforators with a maximum of pre- 


FIXTURE 


cision. Get a life time of service with the 
new Grind-All fixture. Particularly adapted 
to the grinding of carbides, this precision 
tool will grind regular or irregular shapes 
concentric with shank within + .0002. Time 
saving up to 300% and widest operating 


range. 





Headguarters for the finest 


» Machine Fools! 


Harig engineering skill is at your 
disposal whenever you need spe- 
cial machine tools and dies. We 
will be glad to send you this fully 
illustrated catalog showing our 
services and facilities. 
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New Wessonmetal “26” 
Boosts Tool Life 40% 


Optimum performance of “nearly universal’ 
grade extends over range of 100 to 400 sfm 


Gains in tool life ranging up to 40% over 
other steel cutting grades are reported 
for Wesson Metal Corporation’s new 
Grade 26. The new steel cutting carbide 
has consistently outperformed all other 
steel cutting grades in 95% of all machin- 
ing operations on which it has been applied. 


Indications now are that the new Grade 
will produce significant increases in tool 
life over approximately 80% of the entire 
steel machining range. While created pri- 
marily to handle all types of steel rough 
and semi-finish machining—light, medium 
and heavy duty—it also is proving highly 
effective on some finishing operations. 

What is more, the new Wessonmetal grade 


is not limited to a narrow range of cutting 
speeds. Optimum performance for Grade 


26 extends over a range of 100 to about 
400 sfm, covering 95% of steel machining 
operations encountered in industry today. 


Since Grade 26 is the closest approach to 
a “universal” carbide for steel cutting yet 
produced, it reduces the number of grades 
required for steel cutting operations by 
as many as four grades. Problems of grade 
selection are greatly simplified, therefore, 
by the new Wessonmetal grade. 


Much of Grade 26’s outstanding perform- 
ance is due to its superior cutting edge 
strength. Particularly important at the 
elevated temperatures generated at high 
cutting speeds, are the carbide’s inherently 
high red hardness combined with high 
thermal conductivity. 


Grade 26 is now in full production at 
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Tool life took a big jump on this severe 
interrupted cut on a forged steel tractor 
brake band anchor. Cutting speed ranges 
from 280 sfm down to zero. Feed is 027”, 
depth of cut is 4%”. 


Wesson Metal Corporation’s new metals 
plant in Lexington, Ky. 








A total of eight chamfering, semifinishing, 
finish boring and facing operations are 
performed at each of five stations with 
these cutters on a W. F. & John Barnes 
boring machine. 


Multi-Diameter Cutters 
Slash Tool and Machining Costs 


Special eight-operation cutters designed 
by Wesson Company engineers permit a 
major builder of commercial air condi- 
tioning units to achieve a sizable reduc- 
tion in the cost of machining compressors. 


Solid Wessonmetal Grade GS blades are 
used on the cutters to produce 3600 cyl- 
inders per grind, compared with only 250 
cylinders per grind previously. Grinding 






For answers to 
your machining 
problems write: 


takes one-third as long as on tools pre- 
viously used. 


Although solid carbide blades are used on 
this operation, these special multi-diameter 
cutters are typical of the many other 
special Wesson designs incorporating 
standard blades which provide interchange- 
ability of solid carbide, carbide tipped or 
HSS blades without modifying blade slots. 
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by Stanley B. Sherwood by Robert W. Lotz 
Coordinator-Statistical Quality Control 
Quality Control Supervisor 


Quality Control of Quality Cars 


What is more symbolic of the American way of life than the automobile? We buy ‘em, drive ‘em, wash 
‘em, and trade ‘em, with an alacrity that may account for that oft-spoken foreign phrase: “Those crazy 
Americans!” We are not, however, as crazy as we'd be if we were to be deprived of our cars. 

What is more symbolic of Industry’s need for, and acceptance of, the philosophy and techniques of 
Quality Control than the recognition and support accorded TOOLING & PRODUCTION’s Annual QUAL- 
ITY CONTROL Feature Issues by Manufacturing Management? 

What, then, is more of a happy thought than for this, our 8th Annual QUALITY CONTROL Feature 
Issue, to present Quality Control stories of four great American cars, each rich in the traditions of prestige 
and quality? Not only did we, with a minimum of modesty, think the idea was good, but, when the 
question was put, so did our Detroit friends. 

Our four authors are widely recognized authorities in the world of Quality Control. They have 
been, and are, pioneers and leaders in the great accomplishments of the American Society for Quality Con- 
res trol. They are the members of their respective manufacturing management teams charged with the respon- 
sibility of assuring and insuring, for the ultimate owners, the preeminent quality of Cadillacs, Imperials, 
Lincolns and Packards. 
als TOOLING & PRODUCTION is proud to be recognized by these authorities and their managements 
as an established means of communication for their Quality Control messages to other segments of Ameri- 
can industry. We like to feel that we have won their approbation over the years by our own pioneer 
efforts in this field of Quality Control; pioneer efforts which culminated formally in 1948 with our 1st An- 
nual QUALITY CONTROL Feature Issue. 

Just as two of these four distinguished cars were contemporary with America’s awakening to the pioneer 
automobiles, so have TOOLING and PRODUCTION ’s Quality Control efforts been contemporary with the 
pioneering of this indispensable production tool. 

So, then, here are their stories; of the methods of inspection, of the importance of determining ma- 
chine and tool capabilities, of waste prevention, of control chart simplification; all wrapped around leader- 


ship and efforts dedicated to QUALITY. —E.W.P. 
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by Stanley B. Sherwood 
Coordinator-Statistical Quality Control 
CADILLAC MOTOR CAR DIVISION 
General Motors Corporation 
Detroit, Michigan 








HE RAPID EXPANSION of American 
Ty ae systems during recent years 

has probably contributed more to the de- 
velopment of communication techniques than 
in any era previously known. There are few 
fields in which effective communications are 
of more vital importance than in the field of 
Statistical Quality Control. 

At the Cadillac Motor Car Division, effec- 
tive communication provides a practical, effi- 
cient method for relaying statistical informa- 
tion to top management for translation into 
proper quality control of products. 

Every day the manufacture of quality auto- 
mobiles becomes more complex. Increased pro- 
duction and customer demands for even higher 
quality continue. What satisfied the customer 
ten years ago both in quality and performance, 
no longer pleases him. Likewise, what ten 
years ago was an adequate communications 
system for quality data, in many respects to- 




















day no longer fills the needs of all levels of 
the Cadillac management team. 

The communication methods employed in 
the S.Q.C. program at Cadillac have helped to 
transform ordinary records into quality data 
and quality results never before obtainable. 
Although the methods currently employed in 
Cadillac’s $.Q.C. program are new in some re- 
spects, they are but an outgrowth of basic 
policies and practices which have controlled 
Cadillac car quality for over a half century. 

Forming the core of Cadillac’s successful 
communication system are: 

1. A monthly S.Q.C. Evaluation meeting; 

2. A weekly Quality Review meeting; and 

3. A monthly Scrap Control meeting. 

This organization of meetings and reports 
serves to create and maintain a high degree of 
interest in S.Q.C. techniques as well as to 
bring together top level management and 
front line supervision which controls quality. 


Cadillac’s organization of 
meetings and reports serves 
to create and maintain a 
high degree of interest in 
$.Q.C. techniques as well as 
to bring together top level 
management and front line 
supervision which controls 
quality. Thereby, under- 
standing and application of 
S.Q.C. techniques are great- 
ly improved. 


TOOLING and PRODUCTION 

















MAY, 1955 


A record ‘“‘for all to see’ shows the 
effectiveness of this operator’s work 
in grinding and measuring the Cadillac 
piston skirt taper and diameter. Devi- 
ations from quality standards could 
result in loss of engine durability, oil 
economy, and an increase in engine 
noise level. Material properties, and 
dimensional accuracy of ring lands and 
grooves, wrist pin hole, skirt taper 
and diameter, and weight balance are 
very important. Quality-minded op- 
erators and effective charting insure 
that the pistons enjoy a continuing 
“state of good control’. 








Understanding and application of S.Q.C. tech- 
niques are greatly improved. 

While all S.Q.C. policies and procedures are 
established by the S.Q.C. group itself, the re- 
sponsibility for promoting the S.Q.C. pro- 
gram within each productive division rests 
with the various production superintendents. 
Consequently, the superintendents attend all 
the regularly scheduled meetings listed above 
and act as chairmen as well. 

Because of the wide diversification of activ- 
ity among the production divisions at the 
Cadillac plant, it was quite natural that many 
of the groups’ S.Q.C. problems would be dis- 
similar. It was found, however, that many 
problems were common to all groups and could 
be handled through the same communication 
mediums. 

First, let’s report the function of the S.Q.C. 
Evaluation meeting. A two-section report pre- 
pared by the S.Q.C. analyst serves as the 
agenda for the production superintendent who 
conducts his own meetings. Service and pro- 
duction personnel who can contribute most in 
the control of Quality are in regular attend- 
ance. 

Section 1 of the report is a divisional sum- 
mary of the various process control charts such 


asX &R P-C, and special charts and sampling 


Piston groove tilt must be held to very close toler- 
ances. When one of the S.Q.C. group meetings dis- 
closed a need for an improved method for measuring 
tilt, the end result was this setup of a rotating plate 
on which the piston is placed for squaring up the pis- 
tons and grooves while the lands are checked with an 
airtest indicator adapted to an air column. 


plans. An important feature of this report is 
the “Quality Goal” for each type of control. 
The goals themselves are pre-determined and 
represent the combined thinking of produc- 
tion, inspection, and S.Q.C. personnel. The re- 
port provides a quick, accurate, up-to-the- 
minute picture of the division’s accomplish- 
ments on a month-to-month basis. 

Section 2 deals with each individual “out of 
tolerance” condition. Control charts for the 
period are analyzed and provide a summary of 
all “out of tolerance” conditions by part num- 
ber, production shift, machine, and so on. 

Since the aim of these meetings is defect 
prevention, their primary job is to focus atten- 

. . » Continued on page 120 
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by Robert W. Lotz 
Quality Control Supervisor 
Body and Final Assembly 
Chrysler Division, 
CHRYSLER CORPORATION 
Detroit, Michigan 





HIS PRESENTATION covers the Chrys- 
TE Division concept of Quality Control 

as an aid to management and shows how 
it is being utilized at the present time. Some 
examples are included to aid in the explana- 
tion of the processes. 

Although the article deals primarily with 
the Imperial car, many of the same general 
procedures and techniques also apply to the 
production of Chrysler automobiles at the 
Chrysler Division’s plant in Detroit. The qual- 
ity control department is impartial, and proce- 
dures that show results when applied to the 
Imperial line are also applied to the Chrysler 
line. 

Quality control is a separate department 
under the Chief Industrial Engineer and is en- 
tirely separated from the inspection depart- 
ment. With the concept of defect-prevention 
as the primary function of quality control, this 
department is set up to maintain a moderate 


level surveillance of all major activities and 
then to follow up specific details pin-pointed 
through this surveillance. The keynote, then, 
is surveillance; to obtain the maximum cover- 
age at the lowest cost possible. 

The surveillance procedure has been de- 
signed to maintain a continual survey of the 
current quality level in all major areas of the 
plant. To do this most economically, use is 
being made of information gathered at regular 
inspection stations. In some cases this has re- 
quired modification of existing inspection pro- 
cedures, and in other cases new inspection 
procedures were developed. In many in- 
stances this has resulted in more efficient use 
of inspection personnel and equipment as well 
as in improved reporting and gathering of 
usable information. 

A great part of the program was worked out 
to parallel and supplement the Chrysler Cor- 
poration quality inspection staff, which can be 


The underbodies of Imperial 
cars are welded in two 
stages. First, subassemblies 
(brackets, etc.) are welded 
to three larger sections of 
underbody, then three sec- 
tions are joined to b 

a single panel. 
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Hydraulically operated Martin elec- 
tronic welders at Chrysler’s Ker- 
cheval plant in Detroit make 511 
welds on the underbodies. A spe- 
cial Q-C chart-tally sheet has been 
devised to aid in keeping this op- 
eration under control. 








used to illustrate the general surveillance tech- 
nique. This staff includes three groups of 
quality inspectors who operate independent- 
ly. 

One group covers the body-in-white plants, 
another the machine shops, and the third the 
finished car assembly plants. To consider this 
more closely, let’s look at the body-in-white 
operations. Each inspector in this group 
works independently on a schedule, contacting 
all the body-in-white plants in the area. The 
inspection in each plant constitutes inspecting, 
recording, and rating on the results of inspect- 
ing the following: 

1. Framing quality of body assemblies and 
sub-assemblies; general appearance of joint 
fits, welds, etc. 

2. Defective or missing welds, found through 
inspection of both completed body shells and 
component sub-assemblies. 

3. Are welding, gas welding, brazing and 
soldering. 

4. Windshield and backlight openings, door 
and deck lid fits. 

From information the Chrysler Corporation 
quality inspection staff gathers during inspec- 
tion of the equivalent of about 30 bodies a 
month, a clear, concise report is made. This 
only points the way for a more comprehensive 
program by the Chrysler Division itself. (Cov- 
ered in later paragraphs). 

The completed units of underbody assembly, involving 

over 500 welds each, slide out at a rate of more than 

one a minute. With each model change, new types 


of equipment are introduced and each new machine 
covers a greater number of operations. 


The information is grouped and condensed 
under 50 headings with a specific rating for 
each. Based on past performance, and using 
two sigma limits, the rating on each item is 
designated either in or out of control. Those 
out of control on the high side are designated 
in red and those on the low side in green; those 
in control are shown in black. The entire re- 
port is on one standard letter size sheet of 
paper. 

A short letter is attached designating those 
specific items which caused each of the out of 
control points. This report is sent to each Di- 
vision President. The results have proved the 
merit of the system both in forming a basis for 

- - » Continued on page 104 
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by Roscoe M. Smith 
Director of Quality Control 
FORD MOTOR COMPANY 
Dearborn, Michigan 















INCOLN’S NEW TURBO-DRIVE trans- 
mission is a combination of a hydraulic 

torque converter and planetary gearing. 
Extra performance take-off is provided by per- 
mitting a low gear start at a wide open 
throttle through a specially designed throttle 
kickdown while the selector is in drive posi- 
tion. Thus its torque multiplication range is 
greater that that of most other automatic 
transmissions. 

It has been quality engineered to team up 
perfectly with the more powerful, 342 ft/lb 
torque, overhead valve V-8 Lincoln engine, 
permitting a reduction in axle ratio for im- 
proved economy without any performance 
loss. 





Turbo-Drive transmission quality is de- 
pendent not only on quality in the design, but 
equally on the precision with which designed 
quality is reproduced in the shop. Ford’s 
Livonia Automatic Transmission Plant accom- 
plishes this important objective through a 
most exacting system for quality control. 

Such control embraces the product in all 
phases of manufacture, from close inspection 
of parts and materials at Receiving Inspection 
to “in-process” control on the floor and finally 
through complete inspection and functional 
testing of the major sub-assemblies and fin- 
ished transmissions. 

Control charts and rigid lot sampling plans, 
tools of modern quality control, are used where 

















This cut-away view of Lin- 
coln’s new  Turbo-Drive 
transmission gives an idea of 
the diversity of gaging op- 
erations encountered. The 
quality controls as enforced 
result in a manufacturing 
precision of such high order 
as to make selective fitting 
of mating parts unnecessary. 
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A Quality Control inspector checks 
Turbo-Drive transmission housings 
at Ford Motor Company’s transmis- 
sion plant at Livonia, Detroit sub- 
urb. Well lighted and well equip- 
ped gage racks like this one are 
located throughout the ‘“‘in-proc- 
ess’”’ areas. The racks contain 
master gages against which the 
working gages are checked. 














appropriate. Augmenting the general control 
program are extensive laboratory and layout 
facilities in which frequent qualifying tests are 
performed. 

The Lincoln Turbo-Drive transmission is de- 
signed and manufactured to excel in quality. 
Neither of these quality aspects could be 
wholly sufficient without the other. This is 
the philosophy which underlies the entire pro- 
gram. 

The uniquely smooth performance of the 
Turbo-Drive transmission can be directly re- 
lated to the fact that each of the parts and as- 
semblies comprising the unit represents the 
maximum in precision. Tolerances on the or- 
der of two and three tenths of a thousandth 
are frequently required. Manufacturing pre- 
cision is of such high order as to make selec- 
tive fitting of mating parts unnecessary. 

Gages of the most advanced design are 
used to insure “in-process” control, and this 
type inspection at the operation is featured 
throughout the entire plant. The necessary 
gages for this kind of control are found at 
the job on well illuminated racks which con- 
tain masters for frequent gage verification. 
Generous use of air gages, also positioned at 
the operation, provide facilities for checks and 
machine control as the parts are produced. 
Several of the gages approach the intricacy 
of the product itself; for example, a single fix- 
ture type air gage measures eleven diameters 
within five bores simultaneously, with the 
further feature of determining taper and out- 
of-roundness. Another gage of interesting 


design is an automatic pin sorter which in- 
spects the outer diameter for size along its en- 
tire length, as well as checking hardness in 
three places. 


Build up of major sub-assemblies is per- 
formed in a filtered, air-conditioned, pres- 
surized room, separated from other production 
activities, where exhaustive functional tests 
provide a constant quality check of both as- 
sembly and machining operations. Lastly, 
each transmission is given a functional test 
on the final test stand. This, too, is augmented 
by durability and endurance checks which are 
frequently performed in the engineering lab- 
oratory and on the road. 


From the end of Lincoln’s final assembly 
lines, in Wayne, Michigan, and Los Angeles, 
each car is driven directly to a dynamometer 
where it is put through a stall test where the 
tachometer readings verify proper engine and 
transmission adjustment to provide maximum 
car performance. 


After the car passes the dynamometer test it 
is checked on the test track for shift pattern, 
general noise level and over-all performance. 
The road test reveals if the transmission shifts 
at the proper speeds and if it is operating at 
the high performance demanded by Lincoln- 
Mercury’s quality control standards. 


Any transmission not meeting the required 
high quality performance standards is read- 
justed or removed from the car. Readjusted 
or replaced units must be rerun through the 
entire dynamometer and road test program. 
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by B. P. Seipel 
Manager of Quality Analysis 


STUDEBAKER-PACKARD CORPORATION 
Detroit, Michigan 








ERHAPS THE MOST interesting fea- 
P| ture of Packard’s new torsion bar sus- 

pension is the unmistakable feeling of 
“Quality” that is reflected in the performance 
of this network of precision parts—the kind 
of quality that doesn’t happen by accident. 

Essentially, this type of suspension consists 
of two distinct components — the tubular tor- 
sion rods, which comprise the lifting action, 
and the electrical compensator which provides 
for automatic load compensation. 

Each one of these components works inde- 
pendent of the other, but, collectively, consti- 
tute a well-balanced system of load and shock 
resistance. 

The net result of both components working 
together provides that sense of smoothness 
which is only acquired with balanced parts in 
a balanced operation. 

How this is accomplished is the story of 
quality that controls every operation on all 
Packard products. 

Basically, the fabrication of this suspension 
system consists of the same four activities that 
should be associated with any product — the 
inspection of incoming material, in-plant ma- 
chining operations, assembly, and test. 

Packard’s quality control program provides 
a sound approach to each one of these entities 
by enforcing rigid quality standards with sim- 
plified control techniques. 

In receiving inspection, for instance, com- 
ponents which are made for the suspension 
system by outside suppliers, undergo the same 
rigid sampling inspection that was identified 








with precision government parts during World 
War II. Every part which an outside vendor 
submits is classified under a heading of “criti- 
cal”, “major”, or “minor”, depending on the 
nature and purpose of that part. Limit 
switches, for example, would be classified as 
“critical”, since any defect found in this com- 
ponent could radically affect the useability of 
the whole system. 

Inspection instruction sheets are written-up 
for each incoming part, which clearly spell 
out the standard of quality that is enforced 
for each characteristic of that part and which 
establish the type and frequency of inspection 
that is required to enforce those standards. 

All inspection is performed on a statistical 
sampling basis. When any incoming lot is 
found to contain defective parts, that lot is 
screened by inspection personnel, at the ex- 
pense of the vendor, to remove all defective 
parts. These are returned to the vendor for 
credit or replacement. Incoming material 
moves to a production or storage area only 
when it is identified by Packard inspection as 
“OK for Production”. 

In Packard’s machining areas, the same rule 
applies. All parts are fabricated within blue- 
print and process standards. Statistical sam- 
pling is performed on all in-process machined 
parts, and machine and tool capability studies 
are conducted to determine the latent or in- 
herent qualities of the equipment under all 
production conditions. 

The simple theory behind this is the fact 
that if the tools, machines and incoming ma- 








MAY, 1955 




















a. 


RT LOWER ARM 
COMPENSATOR COMPENSATOR 






Packard’s new suspension system calls for Quality Control techniques cover- 
ing both mechanical and electrical specifications. Further, the power-driven 
torqueing tools used in assembly are subjected to a statistical sampling 
inspection in order to insure a uniform rigidity of the built-up systems. 
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terial are controlled to within their normal 
capabilities, the quality of each particular part 
will retain the consistent level of productivity 
and quality that is required to produce any 
product efficiently and economically. 

Regardless of the control that is utilized in 
each of these areas, the assembling of this 
mechanism is, perhaps, the most important 
area for concentration. Since each part of the 
torsion bar assembly directly affects the opera- 
tion of every other part, all of the components 
must be assembled with as much diligence and 
control as was exercised in the fabrication of 
each individual part; otherwise all preceding 
effort is wasted. 

For this reason, each of the parts which con- 
stitute the suspension system, and all body, or 
chassis, parts which are indirectly related, are 
controlled dimensionally and functionally by 
the most comprehensive systems of quality 
control techniques in the industry. 

Each chassis frame is qualified on a modern 
fixture to determine not only the quality of 
each assembly, but to permit compensating by 
means of body shims, for those inherent varia- 
tions that exist from one body to another, as 
is common throughout the industry. This, in 
itself, insures that all Packards will have the 
same equalized load level. 

Prior to the assembly of the torsion bars 
into the built-up chassis, the load arms and 
bracket are assembled in a separate area, 
apart from the production area, to insure 
cleanliness of assembly. Foreign material or 
dirt in these parts could affect the efficiency. 


Power-driven tools are used in assembling 
the load arms and long torsion rod to the 
chassis. For this, a specified torque of 75 
ft/lbs is controlled by a statistical sampling 
inspection of the power-driven torqueing tools. 
This insures a uniform rigidity of the built-up 
assemblies. The torsion bar is then wound 
to 17,800 inch/lbs by means of an air-powered 
(45 psi, accurately regulated) “winding gage”. 

The electrical parts which comprise the com- 
pensator, limit switches, harness and solenoids 
are wired in a manner unlike most electrical 
connections. Each electrical connection can 
be secured only by its particular size of screw 
to the corresponding terminal. This technique 
reduces, almost completely, the possibility of 
improper wiring. If a connection screw is not 
placed in the proper diameter hole, it cannot 
be torqued because of loose fit, or cannot be 
assembled due to tight fit. All of the electrical 
parts are coated with a neoprene solution to 
individually seal each component and connec- 
tion from moisture of any type. 

At the end of the chassis build-up line, each 
suspension assembly is checked thoroughly for 
completeness of parts and proper assembly. A 
statistical sampling is taken of the assemblies 
to insure that there is no inefficiency in pre- 
vious techniques. This, in itself, eliminates 
most human error, since it provides a double- 
check on the inspection information acquired 
earlier. Personal opinion and individual op- 
erator characteristics are eliminated com- 
pletely by this procedure. 


- - « Continued on page 174 
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Special Headless 
Punch Assembly 
Costs Less 


and is 


Quick-Changing 
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by E. H. Ehrich 
Chief Tool Engineer (retired) 
Grand Rapids, Mich. 
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HE MORE “SPECIAL” or intricate the 
Ts of a punch is, the greater the 

problem of machining it and fitting it to 
its mating parts—and the more expensive. 

It is customary when making a special shape 
punch to machine it with a correspondingly 
large head in order to retain the punch in the 
punch plate. Further, there are the operations 
of shaping a hole through the punch plate to 
fit the size and shape of the punch body, and of 
relieving the punch plate to take the head of 
the punch. After all these costly operations, 
there remains the possibility that the fit and 
alignment are not sufficiently accurate and that 
the diemaker will have to resort to peening 
the punch plate in order to tighten and align 
the punch. 

The accompanying drawing shows the de- 
sign of a special headless punch assembly 
which offers many economies in dollars and 
die making hours. 

The economy of being able to machine a 
punch without a head is obvious. Not only 
can punches be ground over their entire length 
without interference from a head, but, where 
production warrants, several punches can be 
machined from one bar, then cut to length and 
finished as needed. 

The special punch plate and wedge-shaped 
clamping block can be machined, hardened, 
and ground to fit any special shape punch. 
This represents a minimum of special fitting; 
it is work done entirely on external surfaces, 
hence it can be done to extreme accuracy. 

This design permits ready replacement of 
the punch without removal of the punch plate. 
All that is necessary is to remove the clamping 
block, which leaves the punch supported by 
the punch retainer. A slight tap on the punch 
and it is free. Note that the punch retainer, 
as made and assembled, is relieved under one 
end so that as the headless punch is positioned 
over it there can be no interference with the 
contact the top of the punch must make 
against the usual hardened and ground back- 
up plate in the cast iron die shoe. 

Finally, with this type of assembly downtime 
is minimized by the speed with which worn or 
broken punches can be replaced in accurate 
alignment. 
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of sheet metal parts can speed up 


the production of J ET ENGINES 


ITHIN A FEW MONTHS of moving 
We our new plant in 1953, we found 
ourselves facing a metal forming con- 
tract that we knew would prove a very real 


challenge to our machines, our skills, and our 
organization in general. 


We had supplied machines and dies and 
formed parts for the programs of most jet en- 
gine manufacturers, including two extensive 
programs for production engines. But this 
new contract evidenced the trend towards 
more extensive use of accurately formed sheet 
metal sections in parts of the engine which, 
for tolerance considerations, had previously 
consisted of machined castings or forgings. 


We were asked to construct press brake and 
Radial Draw Form tooling, and from this tool- 
ing to form sheet metal parts for a jet engine 
of tomorrow — to make quantities of some 90 
different parts in stainless steel, mostly A.MLS. 
5040, 5510, Timken 17-22A and Hastelloy. 


Part radii ranged from 9.125” to 20.5”, and 
contour angles from 120° to 360°. Cross- 
sections (Fig. 2) included a great variety of 
angled hat sections, irregular channels, and 
flattened C shapes .. . which we named “but- 
ton hooks” for want of a better description. 


by Joseph Fredericks 
Superintendent 
Radial Draw Form Department 
THE CYRIL BATH COMPANY 
Solon, Ohio 


Neither the size nor the shape of the parts 
presented any problem, because of our exten- 
sive past experience with similar parts. 

It was when we saw the blueprint tolerances 
that we realized something of the difficulties 
we would have to face. Blueprint tolerances 
were from + 0.002” to + 0.010” on cross-section 
and diameter. Angle specifications, checked 
to gage points, permitted deviations of not 
more than +4 to + 30 minutes of one degree. 
Actually, there were not many parts where 
the maximum tolerances were allowed. 


Any machine man will appreciate the dif- 
ficulties we had to face. Sheet metal thick- 
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Fig. 1. SETUP FOR PRODUCTION. 
One section of the Radial Draw Form- 
ing Department at the new Cyril Bath Fe eee 


plant in Solon, Ohio. Bis wil, all 
| 4 , 
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Fig. 2. CHALLENGE. Sample cross-sections of parts 
to be Radial Draw Formed to exacting tolerances. 


nesses vary by as much as 10‘c. This means 
a possible error 0.01” in a sheet of 0.102” 
thick. And, though there was no time on this 
contract to secure special mill runs of steel, 
we required quantities of that particular 
gauge. 

Again, accepted commercial shearing tol- 
erances are about fifteen times the final 
tolerances of 0.002” for which we were aiming. 
Add to this any possibility of error in brake 
forming and Radial Draw Forming, and you 
have a pretty good idea of what stood between 
us and the blueprint requirements. 

I repeat, it was a challenge. We knew, when 
we accepted it, that our reputation with the 
jet engine industry would stand or fall on the 
outcome of it. But we grabbed at the oppor- 
tunity and came up with results which sur- 
prised even our own people. And the sig- 
nificance of our success is roughly this— 


Fig. 3. PRECISION TOOLING. Press-brake dies 
made by the Cyril Bath tool and die shop for forming 
the stainless steel blanks to required cross-sectional 
contours. 
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That sheet metal parts can now be 
formed on the radial draw former to 
the accurate tolerances required in jet 
engines. And, because such parts are 
lighter, stronger, cheaper, and more 
quickly produced than comparable 
machined parts, all of these desirable 
advantages can be passed on to the jet 
engine itself. Radial draw forming, 
therefore, has a contribution to make to- 
wards improved thrust-weight ratio, re- 
duced costs, the economical use of stra- 
tegic materials, and the means of mass 
production. 

Material Selection. We began by carefully 
selecting our sheet stock which we knew, as a 
result of previous experiments, should be 
stress relieved and have deep drawing quali- 
ties. We decided to accept thickness varia- 
tions up to 0.002”; and, consequently, we hand 
picked sheets from suppliers’ loads. About 
60% of the sheets offered had to be rejected. 
Wherever possible, we selected material that 
varied on the high side to make allowance for 
the thin-out which sometimes accompanies 
Radial Draw Forming. 

Specifications of finished parts called for 
surface finishes free of all foreign particles, 
stains, and machine scratches. So, in some 
cases, to fulfill this requirement a light polish- 
ing finish was applied prior to fabrication as a 
protective measure against possible surface 
damage during forming. Another condition 
was that all longitudinal edges had to be de- 
burred and sharp edges removed. 

Shearing. The careful selection of sheet 
stock took us over hurdle number one. The 
next in our path was the shearing. Accepted 
commercial shearing tolerances are + 0.031”, 
and we had to reduce that to + 0.002”. 

We purchased a new 10’ x 3/16” No. 12- 
gauge shear, and designed and installed a 
special bar type hold-down block to ensure 
maximum hold-down pressure and to give 
100%c contact (from side to side) with the sheet 
being sheared. Vertical guides for the hold- 
down bar were readjusted to eliminate exces- 
sive clearance, and the knife clearance was 
adjusted to a 0.001” gap with a maximum vari- 
ation of an additional 0.001”. Lastly, the shear 
was placed on shockproof pads. 

These precautions and adaptations produced 
satisfactory results, and we were able to shear 
all our stainless steel sheets to tolerances of 
+ 0.002” on blank width and to keep camber 
down to a minimum. 

Press Brake Tooling. Figure 3 shows some 
of the press brake dies we made for the cross- 
section forming. We make thousands of press 
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type dies, used to form full rings. 


brake dies every year for use by manufactur- 
ers in a host of metal forming industries; so, 
the brake tooling to form cross-sections was 
no particular problem except in the closeness 
of tolerance and the accurate gaging require- 
ments of the job. For this contract, all work- 
ing areas on the dies were machined to 0.001” 
in our modern, well-equipped tool and die 
shop. 

Each brake die set had gage blocks mount- 
ed front and rear — each 18” of the die length 
— to ensure the positive and accurate location 
of the flat sheet blank for forming to cross- 
section. All draw surfaces on these dies were 
highly polished and well lubricated, and then 
all cross-sections were produced on Cyril Bath 
press brakes to maximum micrometer tol- 
erances of + 0.003”. (See Fig 4). 

Radial Draw Form Tooling. Figure 5 shows 
some of the dies used on the Radial Draw 
Former to further form the workpieces (of 
desired cross-section) to the required radial 
contour. These, like the press brake dies, were 
of high grade die stock. 

Tooling and Inspection Departments worked 
in close cooperation, and after test runs and 
subsequent tooling rework we were able to 
set up our machines on a production basis and 
consistently produce parts to blueprint tol- 
erances. 


Radial Draw Forming 


Bath Radial Draw Forming combines stretch 
and compression forming in one operation. By 
this means, the stretched metal is fully con- 
trolled during the forming operation and no 
subsequent bench working is necessary. The 
die and one gripper unit (which holds one end 
of the sheet or extrusion blank) are mounted 
on the turntable. The other end of the part 
is held in the main hydraulic ram gripper jaw. 


Fig. 4. INGENIOUS SPIRAL DIES. Samples of tooling used on the Radial Draw Former. Note the spiral 





A tension sufficient to stretch the part beyond 
its “yield” is imposed and maintained during 
the forming cycle. 

A right angle compression unit, composed 
of a wipe shoe mounted on the right angle 
ram, is used to control the cross-section of the 
part during the forming cycle (Fig. 6). 

The table is rotated, wrapping the stretched 
metal around the die. 

The wipe shoe acts at the point of bend 
where the metal part makes a tangent with 
the die. It compresses and controls the flow- 
ing metal, thus producing parts to machining 
tolerances. 

In the forming of irregular curves, varying 
radii and long sweeping curves, this tangential 
point does not remain stationary as the table 
revolves. Consequently, to follow the locus 
of this moving point, the compression wipe 
unit is designed to traverse along the part. By 
this means, it maintains a forming pressure 
at the desired point of tangency no matter 
what the contour of the die may be. When 


Fig. 5. EFFECTIVE BRAKE FORMING. Blanks for 


jet engine parts are cross-section formed on Cyril Bath 
press brakes. 
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Fig. 5. EFFECTIVE BRAKE FORMING. Blanks for 
jet engine parts are cross-section formed on Cyril Bath 
press brakes. 
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Fig. 6. EXACT METAL CONTROL. A right-angle 
compression unit with wipe shoe controls flowing 
metal to maintain cross-section. Above, a non- 
traversing unit is used when forming rings or true 
circle segments. Below, a traversing unit serves the 
same purpose in forming irregular curves, varying 
radii, changing angles, etc. 


necessary, the traversing wipe shoe can be 
made to move forward or reverse over the 
part being formed, compressing the metal 
against the die in an ironing action. 

This traversing compression unit gives the 
machine extreme forming versatility. How- 
ever, in the forming of the jet engine parts 
under discussion, all of which are full ring or 
true circle parts, the die is located centrally 
on the table so that during table rotation the 
tangent made by the part with the die remains 
stationary. A machine with a non-traversing 
right angle compression unit can therefore be 
used to form these parts. 

Figure 7 illustrates the forming of a 360 
ring on a Bath Radial Draw Former. The 
turntable, the die, the stretch cylinder gripper 
jaw, and the right angle compression wipe 

cylinder gripper jaws, 


ai 
and the right angle 


compression unit and 
te | wipe shoe can be 
readily seen. 


Fig. 7. PRECISION 
FORMING. A 360° 
jet ring being formed. 
The turntable, the 
spiral die, the stretch 
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shoe are clearly seen. In the forming of parts 
to 360°, or more, a spiral die is used and the 
height of the gripper jaw holding the work- 
piece is adjusted vertically to effect spiral 
forming. The helix angle is kept small, so 
that the stretch forces in the traverse direction 
do not exceed the yield point of the material. 
The formed part, when removed from the ma- 
chine, will then spring back into one plane. 

In the forming of these jet engine parts, a 
problem cropped up involving the consistent 
accuracy of finished parts. After a produc- 
tion run of between 200 and 300 parts, a 





Fig. 8. 


CRITICAL INSPECTION. All jet engine 
parts are carefully checked for cross-section dimen- 
sions, radii, thickness, over-all length, and surface 
defects. 


100% inspection for cross-secticn and diameter 
showed that some parts failed to meet the 
blueprint tolerances. The cause of this was 
found to be due to variations in metal thick- 
nesses from piece to piece. To compensate for 
this, we designed and built a self-compensating 
hydraulic compression wipe shoe holder to re- 
place the existing mechanically operated type. 

To inspect all parts, an inspection depart- 
ment was set up with standard micrometer 
and various special gages to give a thorough 
check to each part and ensure consistent dupli- 
cation of accuracy (Fig. 8). 

The fulfillment of this contract to the en- 
tire satisfaction of the jet engine manufacturer 
was another milestone in our metal forming 
history. 

Scope of Application 

Conventional stretch forming, applied to the 

forming of aircraft parts, has long been asso- 


ciated with costly and time-consuming bench 
work, but Radial Draw Forming where used 
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Fig. 9. ACCEPTED PARTS. Some of the many jet engine parts Radial Draw Formed to extremely close 


tolerances. 


has almost eliminated the use of the hand 
hammer. 

From this controlled process of forming the 
metal a part at a time by a combination of 
stretching and compression-molding, a preci- 
sion operation has evolved. Shapes can be 
produced which are unobtainable by any other 
method. They can be made in one piece, and 
thus the need for riveting is reduced. Also, be- 
cause the material is under close metallurgical 
control during forming, an improvement in 
physical qualities results. 

Because there is no chip hemorrhage, there is 
economy in the use of strategic materials, and 
this is a factor that cannot be ignored when 
titanium, Hastelloy and other modern high- 
alloy materials are employed. 


Radial Draw Forming is particularly adapt- 
able to the aircraft industry where production 
is limited and design changes are frequent, be- 
cause tooling can readily be changed to meet 
any part modification. 

This article has dealt with the forming of 
a particular group of parts, mostly 360° and 
true circle shapes, and therefore has empha- 
sized only one phase of the work to which this 
machine can be applied. In the broad field of 
aircraft construction, it is equally effective in 
the precision forming of irregular curvatures, 
varying radii, reverse bends, up and down 
work, long sweeping parts, and changing 
angles. 

As one airframe superintendent has said, 
“With this machine, I can do anything.” 


Fig. 10. APPLIED ENGINEERING. The company president, Cyril Bath, is shown indicating to the author 


a point to watch in the forming of a jet ring. 
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> Way A Quatity CONTROL 
: SYSTEM 
* WITH ConTROL CHARTS? 


by Frank Caplan, Jr. 
Quality Engineering Specialist, 
Aircraft Gas Turbine Division, 


GENERAL ELECTRIC COMPANY, 
Cincinnati, Ohio 


ation is a problem which has plagued conscientious manufacturers for many 

years. Philosophically the perfect answer to the question is to develop pride 
of workmanship in the person who performs the operation to such a degree that 
he invariably meets or exceeds quality standards. 


Ts CONTROL of the quality of the end product of a manufacturing oper- 


Historically, such an approach was adopted by the English guilds and carried to 
such an extreme of requiring perfection of detail and beauty of finish that quantity 
production was out of the question. To American industry, the problem has been in 
fitting the development of such pride into the framework of mass production with- 
out sacrifice of production quantities. 


Considerable work has been done with inspection as an “ex post facto” tool — to 
separate the acceptable quality material from the unacceptable. This is a sterile, 
static approach, and that only to the problem of protecting the customer from the 
effects of faulty workmanship. It does not foster pride of workmanship in any way 
except negatively, through fear of unpleasant personal contacts or of work being re- 
jected, which may be reflected in reduced pay or even removal from the job. 


Quality Control, on the other hand uses the results of inspection dynamically, to 
give the operator an indication of his quality rapidly, fairly, and with equal emphasis 
on his successes and his failures. It provides both the operator and his supervisor 
with an indication of those areas of tooling, training, and technique which are exemp- 
lary or need improvement; and this on a logical, scientific basis, rather than haphaz- 
ard. 


The control chart is the mechanical expression of the Quality Control philosophy. 
It gives a picture of the operator’s quality of performance compared to what he has 
done before and to the performance of his fellows. It promotes wholesome competi- 
tion, both internally and externally, giving the operator visual evidence of his im- 
provement and preventing him from being accused improperly of lapses. It enables 
him and his supervisor to concentrate their quality effort in those areas where im- 
provement can be realized—changing this effort from that of the blunderbuss to that 
of the sniper’s rifle—and to incorporate into the manufacturing process for its per- 
manent betterment those items which are determined mathematically to be better. 
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Optica. Line-of-Sight 
AIps 
Buiss Press CONSTRUCTION 
AND ASSEMBLY 


HE SUBSTITUTION of a weightless 

i beam of light for heavy and cumber- 

some cast iron and steel measuring 
tools has resulted in greatly increased ac- 
curacy of measurement and decreased expen- 
diture of non-productive time and effort. 
This has been experienced by the inspection 
department of the E. W. Bliss Company of 
Canton, Ohio, through their use of through- 
sighting optical equipment. They are using 
this optical tool to check both the work and 
the machines that do the work. It has en- 
abled them to cut measuring errors to vir- 
tually the irreducible minimum. 

In the manufacture and assembly of Bliss 
presses one of the most time-consuming jobs 
can be that of checking the many machined 
and mating surfaces for straightness or flat- 
ness, and squareness. Further, due to the 
size of the workpieces (castings and weldments 
weighing many tons each) the problem of 





Fig. 1. This build-up of parallels, angle plates, and 
precision square, for checking squareness of press 
frame slideways with base is laborious and time-con- 
suming as compared to the optical method. 


handling is a bit different from that encoun- 
tered in a screw-machine products plant. 

What this can mean in time and effort is 
disclosed in Figure 1 which shows a massive 
frame side member being checked for square- 
ness of slide-way with the machined base sur- 
face. 

The frame member has been brought by 
overhead crane from the machining area to 
the surface plate. After a laborious build-up 
of parallels, a toolmakers’ precision square is 
used with feeler gages to check the square- 
ness in question. Human error or judgement 
is a big factor in this procedure; to say noth- 
ing of the variables and/or cumulative errors 
which may exist in the combining of so many 
individual tools. 

Compare such a procedure with the pro- 
cedure shown in Figure 2, where the same 
determination is being made by the optical 
method. The setup includes the sighting tele- 


Fig. 2. The Taylor-Hobson through-sighting tele- 
scope, prism and target mirror as used for making 
the same test shown in Figure 1, is less complicated 
in setup and does not involve as many variables or 
chances for multiplication of error. 















scope, a prism assembly which “bends” the 
light beam around a true 90° corner, and a 
target mirror which is positioned up on the 
slide-way by a magnetic v-block. In the eye- 
piece of the sight telescope the inspector sees 
both an illuminated reference line and an 
image of the reference line which has been re- 
flected back into the eyepiece field-of-view by 
the target mirror up on the frame. 

Squareness of slide-way with the machined 
ban surface of the frame member is verified 
when the eyepiece reference line and its re- 
flected image (back from the target mirror) 
appear in perfect coincidence. Any slight de- 
parture from a true 90° can be read directly 
in the calibrated eyepiece. Further observa- 
tions are made with the magnetic v-block and 
target mirror spotted at several heights along 
the slide-way. This verifies not only the per- 
pendicularity of the slide-way but its true 
straightness, as well. 

Figure 3 illustrates further work simplifica- 
tion. Here, the press member remains on the 
table of the machine tool which did the work. 
The inspector has set the telescope in a pre- 
cision v-block; thus its line-of-sight is truly 
parallel with the upper machined surface. 
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Fig. 3. The telescope and prism units rest 
in precision v-blocks which insure parallelism 
and alignment of their optical areas. The 
target mirror is secured “down around the 
corner’ on the surface by a permanent mag- 
net v-block. 


The target mirror is held, by a magnetic 
v-block, against the machined end surface of 
the press frame member. The prism unit, 
which can be seen on the corner of the frame, 
enables the inspector to look through the tele- 
scope and “around the corner” at the target 
mirror. Thus he checks the corner for a true 
90° angle. 

Moving the target up and down gives him a 
check of the squareness and flatness of the 
end of the surface. Carrying this operation 
further, as shown in Figure 4, the squareness 
and flatness of the entire end surface can be 
verified by positioning the magnetic v-block 
and target mirror at various locations on the 
end surface. For each position of the target, 
the prism unit is rotated in its v-block so as to 
“aim” at the target. In this way the entire 
surface can be “scanned” from one position of 
the sighting telescope. 

This optical method is used by Bliss by 
means of similar setups for checking the 
squareness of machine tool beds to col- 
umns, columns to heads, and for checking the 
straightness of machine ways, as well as for 
checking the straight line travel of carriages 
and spindle heads. 


Fig. 4. By spotting the target-mirror in sev- 
eral locations on the end surface of the press 
member and “aiming” the prism unit at it, 
enough readings can be taken to verify the 
squareness of the entire end surface with 
the top surface on which the telescope rests. 
— also checks the flatness of the end sur- 
‘ace. 
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Short Cuts in 


Fig. 1. 
Provisional 
Control 
Limits for 
Samples of 3. 


Editor's Note. Com- 
puting Control Lim- 
its and Process Cap- 
ability from Quality 
Control data can be 
a time consuming 
job and thereby de- 
lay important in- 
formation with re- 
spect to production 
processes. Mr. 
Agresta has met this 
problem by develop- 
ing a set of tables, 
the use of which 
shortens the comput- 
ing time involved in 
processing large vol- 
umes of In-Process 
Work Sheets. His 
article in the Janu- 
ary 1955 issue of 
TOOLING & PRO- 
DUCTION, page 69, 
included computing 
these values from 
tables. He now 
demonstrates the dif- 
ference in the vol- 
ume of work be- 
tween computing 
these values from 
formulas as against 
the use of his tables. 


PROCESSING QuALITY ConTROL Data 


S THE SCOPE of an in-process con- 

trol system in an organization widens, 

the detail work of processing the data 
gathered by the floor inspectors increases pro- 
portionally. 

To handle this increased volume of work 
necessitates the development of a simplified 
and short method of computing the Control 
Limits and Process Capability values. 

To demonstrate the routine of computing 


Fig. 2. 
Process 
Capabilities 
for 
Samples 
of 3. 


by Michael P. Agresta, SQC Engineer 
Pesco Products Division 


BORG-WARNER CORPORATION 
Cleveland, Ohio 


these values by formula, or long method, as 
against using pre-computed tables, a typical 
example has been chosen. 

The problem is to find the Control Limits 
and Process Capability on a job required to 
hold a 0.001” total tolerance on the ID of a 
0.500” hole, that is, +1 — 501”; 0 — .500”. 

The following tabulation represents the data 
shown on an In-Process Work Sheet as gath- 
ered by the floor inspector. 

The computing shown is a typical procedure. 


Periods of Inspection 
3 2 3 | 12.0 
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5 
Totals 12 


Average (X) 2.4 
Range (R) 1 
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the detail work of processing the data BORG-WARNER CORPORATION 
gathered by the floor inspectors increases pro- Cleveland, Ohio 
yortionally. . 
a aap 0 , these values by formula, or long method, as 
To handle this increased volume of work i, ; pra 
against using pre-computed tables, a typical 


necessitates the development of a simplified : 
' example has been chosen. 


and s ; tho fe ting the Control i ; . 
ve a q - neon al The problem is to find the Control Limits 
i s an rocess Capability values. a . 
a a eines ” by ; . ' and Process Capability on a job required to 
( , strate ny ine ‘computing ‘ :; 
» demonstrate the routine of com} hold a 0.001” total tolerance on the ID of a 


0.500” hole, that is, +1 501”; 0 00", 
The following tabulation represents the data 


$.Q.C. Process Capabilities for Samples of 3 ss s 
shown on an In-Process Work Sheet as gath- 


R’ | Proc.Cap.| 8’ | Proc. Cap. R’ | Proc. Cap. ered by the floor inspector. 
ag vr , . 7 " The computing shown is a typical procedure. 
1.1 3.89 4.1 7.1 it 
1.2 4.25 41.2 7.2 ig. - ° » 2 
1.3 4.60 1.3 73 oe Periods of Inspection 
1.4 1.96 1.4 7.4 once _ 
1.5 5.31 1.5 7.5 Capabilities Samples 2 41 3 2 8 5; 12.0 
1.6 5.66 1.6 7.6 for , a ; 
: ; H ~ ag Samples 3 ) ] 3 3 4 94 
1.9 6.73 1.9 7.9 of 3. of 3 5 3 4 3 «5 5 23.0 
; 2 7.08 5. 8 A é au. 
2.1 7.43 5.1 x1 9 9 q : - 
2.2 7.79 5.2 8.2 203 2 4 3 ‘ 46 
2.3 8.14 5.3 8.3 5 ») § b 9 és 
2.4 8.50 5.4 $4 ? = 5 3 4 2 4 d 18.0 
28 om | 86 as Totals 12 23 i0 18 13 19 26 
2.7 9.56 5.7 8.7 aia 
2. 9.9) 5.8 s , ‘ a a 9@ « > |N0 = * 
He 10.97 5.9 ae Average (X) 2.446 2 3.6 2.6 3.8 d 1.3 
3. 10.62 } { rT . ‘ ‘ ‘ > 
3.1 0.97 | 6. 01 Range (R) 1 3 2 1 1 2 2.6 
3.2 11.33 6.2 9.2 = 
3.3 11.68 6.3 9.3 3 1.90 
3.4 | 12.04 6.4 9.4 a 
3.5 | 12.39 6.5 9.5 3.8 
3.6 12.74 6.6 9.6 
3.7 13.10 6.7 9.7 
3.8 13.45 6.8 9.8 
3.9 | 13.81 69 4.9 
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$.Q.C. Process Capabilities for Samples of 4 





x average of R average of range 
averages ie values hy ‘ 
a “ alues R Proc. Cap. R Proc. Cap. R Proc. Cap. 
4 ] 1. 2.91 ! 11.64 7 
. > 1.1 3.20 4.1 11.93 7.1 
46 ) 1.2 3.49 4.2 12.22 7.2 
- LZ 3.78 1.3 12.51 7.3 
0 < 4 1.07 1.4 12.80) 7.4 
: 1.5 4.37 1.5 13.10 7.5 
3.6 ] 1.6 1.66 1.6 13.39 7.6 
‘ . Bj 4.95 1.7 15.68 77 
26 | 1.8 4.24 1.8 13.97 7.8 
ae ~ 1.9 5.53 1.9 14.26 7.9 
3.8 2 2. 5.82 5. 14.55 8 
pans 2.1 6.11 5.1 14.84 6.3 
} ) 4:3 6.40 §.2 15.13 8.2 
6 19.0 6 10 2.3 6.69 | 5.3 15.42 8.3 
a vA Q« AA : r 2.4 6.98 5.4 15.71 8.4 
3.166 or 3.2 1.666 or 1.7 2'5 > OR 5 5 16.01 or 
= es 2.6 7.57 5.6 16.30 8.6 
The above values of X and R must be deter- fe 7.86 5.7 16.59 8.7 
2.8 8.15 5.8 16.88 8.8 
mined for use in either the formula method or 2.9 8.44 5.9 v.85 8.9 
by the pre-computed tables. 3. 9.02 6.1 17.75 9.1 
. jo 9.31 6.2 18.04 9.2 
3.3 4.60 6.3 18.33 9.3 
s.4 9.89 .4 18.62 9.4 
Provisional Control Limits 3.5 10.19 6.5 18.92 9.5 
3.6 10.48 6.6 19.21 9.6 
orl 19.77 6.7 19.50 9.7 
T ‘ _ _— ‘ 2 3.8 11.06 6.8 19.79 9.8 
UCL, Tolerance mean a 3.8 ee ¢.8 19.79 9.8 


LCL, Tolerance mean — A, R,,., 


Fig. 4. Process Capabilities for Samples of 4. 
Where RB... d., (Total Tolerance) . . 


6 


. , be 2 2¢ 
Values for A, and d: for samples of 5 can (.39) (.001) 00089 



















































































































































































































be found in anv statistical textbook source, a. = (58) (00039) 0002262 
thus, or .00023 
A. O77 or .58 00032 
) 396 D8 
2.00 
" 312 
d., 9 6 2.326 or 9 195 
6 387 .0002262 
NOW Ryu d, x total tolerance Continued on page 172 
6 
Provisional Control Limits for Samples of 4 
TOT. R AR DR TOT. | R i AR | DR TOT. R AR DR 
TOL. max 2 max 4 max TOL. max 2 max 4max || TOL. max 2 max 4 max 
0003 | .00010 | .00007 | 00023 .00127 ~00093 00290 || .0071_ 00244 | .00178 00557 
-0004 00014 | 00010 -00032 0013. | ~«.00095 «| ~=~«.00297-~+|} ~—~«.0072 00247. 10018 | .00564 
0005 | .00017 |. .00012 00039 |} .0039 | .00134 00098 | .00306 |) .0073 0025. | .00182 | .00671 
-0006 | _.00021 “00015 | .00048 || 004 | .O0137 | .0010 | 00313 || 0074 |  .00254 | 00185 0058 
f_ | .00024 | 00017 | 00055 || 0041 | 00141 | 00103 | 00322 |) 0075 [00187 | 00586 
0008 | .00027_[.0002 | 00082 |) 0082 | 00144 | 00105 | 00320 || 0076 ~__.0019 700596 
0009 | + .00031 | .00023 00071 |} 0043 | 00147 | 00107} .00336 || .0077 "00602 
001 00034 | .00025 | .00078 0044 00151 0011 00345 || .0078 | 700812 
0011 00038 |  .00028 |  .00087 || .0045 | .00154 | 00112 | .00351 || 7} .00198 | .0O818 
oo12 | -00041 [0003 | 00004 |) .0046 | 00158 | 00115 = —__-0020 | 00625 
0013 |  .00045 | .00033 | 00103 | 0047 | 00161 | .O0117 00203 | 00634 
Fig. 3. 0014 TF .00048" | 00035 [0011 || 0088 | 00165 | 0012 | 003 “0641 
Susaiatnst 0015 | .00051 | 00037 | 00116 || .0049 | 00168 | .00122 |  .00 
Control 0016 | 00055 | .0004 [00126 || 005 | -00172 | ~ 00125 | .00: 
Rieniinn Gas 70017 | .00058 |  .000d2 00132 || .0051_|  .00175 00128 
Samples of 4. 0018 | 00062 | .00045 | 00141 || 0052 | 00178 | 0013 | 
0019 | .00065 | .00047 | .00148 | .0053 | .00182 | .00133 
002 | .00069 | .0005 | .O0157 || .0054 | .00185 |  .00135 
021 | .00072 | .00052 | 00161 || .0055 | 00189. | 00138 |  .00431 | 9 | .00305 |. 
0022 | 75 |  .00055 00171 || .0056 |  .00192 0014 00438 || .009 00309 | 
0023 |  .00079 | .00058 | .00180 || .0057 | 00196 | .00143 |. 00347 || 0001 | 00312 | 1 
0024. | .00082 |  .0006 00187 ||. .0058 |  .00199 00145 00454 || .0092 00316 
70025 | .00086 |  .00063 | .00196 || .0050 | .00202 | 00147 | 0461 ~ 0093 00319 | 
700261 .00089 | .00065 00203 || .006 | .00206  .0015 | .00470 || .0094 00322 | .005 
0027 00093 |  .cO06S | .00212 || .0061 | .00209 | .00152 | .00477 ||  .0095 00326 |. 
0028 | .00096 | .0007 00219 “0062 |  .00213 | .00155 |  .00486 |; .0096 00329 | .0 
"0029 | .00099 00072 00226 ||  .0063 | .00216 |  .00157 |  .00493 || .0097 .00333 | .00243. | .0076 
003. |  .00103 ~00075 .00235 ||  .0064 | .0022 | .0016 | .00502 || .0098 | .00336 | .00245 | 00767 
0031 | .00106 -00077 00242 0065 |  .00223 00163 -00509- || 0099 0034 [| .00248 | .00776 
0032 |  .0011 | —.0008 00251 0066 | .00226 00165 00516 || .010 | —-.00343 -0025 | .00783 
0033 |  .00113 00082 | 00258 0067 0023 | .00168 | .00525 || .020 00686 | .0050 | .01565 
0034 | .00117 | .00085 |  .00267 0068 |  .00233 0017 | ~~. 00532 -030 01029. | 0075 —=«|~—=«w 02348 
0035 |  .O012 | .00087 | .00274 0069 |  .00237 | 00173 | .00541 040 | ~~.01372 0100 | =~ .03131 
0036 | .00123 | .0009 |  .00281 007. | .0024 | .00175 | .00548 -050 “01715 0125 |  .03014 
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Ferguson STANDARD INDEX TABLES 


TOOLING and PRODUCTION 


Q-C STANDARDS 
FOR ZINC ALLOYS 


A plan to supply industry with 
both laboratory and production 
quality control standards of zinc 
base alloy was announced re- 
cently by M. D. Cooper of Gen- 
eral Motors Research Labora- 
tories Division. These stand- 
ards, he said, will give industries 
using zinc base alloys an ac- 


| curate, basic “yardstick” with 


which they can compare the 
composition of any heats or 
melts in production. 


Comparison can be made with 


_ a spectrograph. By analysis of 


| 


FOR HIGH SPEED PRODUCTION 


* Over 150 Standard Models 


The Ferguson ; : 
wrermitror 6 45¢ 94 /astallation and Tooling 
offers * 30,000 Precision Pieces Per Hour 


* lower Maintenance Requirements 


Cut production costs with the new FERGUSON Intermittor, the 
standard index table that features high speeds with smoothness of 
Operation; extreme precision with no shock-causing auxiliary lock- 
ing or locating mechanisms; up to 20,000 hours operation with no 
maintenance and complete drive renewal merely by replacing inex- 


pensive ball bearings. 


The Intermittor gives you complete choice of profitable work 
time with a minimum of “wasted” rest during the cycle because 
movement time may vary from 25% to 75% of the total cycle time. 
You get more pieces per hour . . . at less cost per piece. 







SEND FOR aero 3 
COMPLETE CATALOG «==> /~ 2% 


2. 
#300 = 
if 





Manufacturers of the Ferguson Trans-o-Mator, Ferguson Roller Gear Drives, Dial Feed 
Index Tables, Roll Feeds for Presses, Special Cams, Special Purpose Machinery. 


FERGUSON MACHINE & TOOL CO., INC. 





ROLLER GEAR DIVISION, DEPT. HI-5 P.O. BOX 191, ST. LOUIS 21, MO. 


CIRCLE INFORM-A-GRAM KEY NO. 941 


a spectrographic light pattern, 
composition of the material can 
be determined. 


In a paper before the Pitts- 
burgh Conference on Analytical 
Chemistry and Allied Spectro- 
scopy, Mr. Cooper outlined steps 
by which the GM Research Lab- 
oratories, the Chicago branch of 
the National Lead Company, and 
the National Bureau of Stand- 
ards developed the plans. 


When the new standards are 
certified, Mr. Cooper said, they 
will be divided between the 
Bureau of Standards and Gen- 
eral Motors. 


GM’s share will be distributed 
within the corporation, which 
alone has 44 spectrographic lab- 
oratories. The Bureau of Stand- 
ards will make its portion avail- 
able commercially on a national 
scale to any industry needing ac- 
curate spectrographic standards. 
The standards themselves are 
segments about 1” long and 
134” in cross-section cut from a 
continuously cast 333’ bar. One 
of the major problems was to 
cast and test the long bar to be 


| sure that all the 1” segments are 





identical in composition. 


Groundwork for the project 
began with GM’s Spectrographic 
Committee seeking a casting 
method to produce large lots 
of zine base alloy sufficiently 
homogeneous for spectrographic 
standards. 


National Lead Company was 
found to have a continuous cast- 
ing process that would fit nat- 
urally into a standards program. 
The National Bureau of Stand- 
ards was then consulted about 
producing such standards for all 
industry. Preparation of the 
standards was financed by GM 
Research Laboratories. 
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FACTORY: SPRINGFIELD, N. J. WM. . a HUTCHINSON Co. ESTABLISHED 1927 


MILLBURN 6-4222 
P. O. BOX 328 


UNION, NEW JERSEY 


we 


rith 
‘ion 
zinc 


: HUTCHINSON HSS BLANKS 


nd- 
ries 
ac- 
vith 
the 
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vith 
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tts- 
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tro- 
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sab- 
1 of 
and 
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are 
hey 
the 


ren- 


ited 
1ich 
lab- 
ot 
rail- 
oom 115 Pieces — COMPLETE — .040” to .500” — $75.00 
rds. (PRICES SUBJECT TO QUANTITY DISCOUNT) 
are 
and 


m a JOBBER SET LETTER SET WIRE SET 


One 


; to $26.65 $24.30 $25.15 


fro in Huot Index in Huot Index in Huot Index 


























sect HIGH SPEED STEEL — 64 “‘C” scale hard-gage tolerance — mirror finish. 
phic | 
ng ANY DECIMAL DIAMETER OF STANDARD LENGTH 


lots 


= 030" TO .625” SHIPPED ON 24 HOUR NOTICE | 
+ .0002 —.0000 





was 
‘ast- 
on A NOTE TO REMEMBER 
and- 
“~~ We have large stocks of semi-finished material ready to be 
the ground to meet your requirements. 

GM 
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PRESIDENT 


Paul A. Robert 
International Business 
Machines Corp. 





EXECUTIVE SECRETARY 
C. Eugene Fisher 
Bell Telephone Labs., Inc. 





TREASURER 
Leon Bass 


General Electric Company 





JR. PAST PRESIDENT 
Alfred L. Davis 
Rochester Institute 
of Technology 





GENERAL CHAIRMAN 
9th ANNUAL — 


Elfis R. 


Rutgers University 





VICE-PRESIDENT 
Arthur Bender, Jr. 
Delco Remy Div., G.M.C. 





VICE-PRESIDENT 
Dorian Shainin 
Rath and Strong, Inc. 


TOOLING and PRODUCTION 


VICE-PRESIDENT 
Julian H. Toulouse 
Owens-Illinois Glass Co. 





Principal speakers will in- 
clude Dr. Ralph C. Hutchison, 
president of Lafayette College, 
Easton, Pa.; Dr. Mason W. Gross, 
provost of Rutgers University, 
New Brunswick, N. J.; Dr. L. 
Grant Hector, vice president 
of technical operations at Sono- 
tone Corp., Elmsford, N. Y.; and 
W. L. Gore of E. I. duPont 
deNemours & Co., Wilmington, 
Del. 


Dr. Hector will speak on “The 
Management Yardstick for 
Measuring Quality Control Per- 
formance” at the general lunch- 
eon on Tuesday, May 24, and Dr. 
Gross will be the speaker at the 
general luncheon on Wednesday. 
May 25. Mr. Gore will discuss 
“Contributions of Statistical 
Methods to Chemical Enter- 
prises” at the Chemical Division 
luncheon on Monday, May 23, 
and Dr. Hutchison will talk on 
“Human Freedom and Foreign 
Policy” at the Metals Technica! 
Committee luncheon on Wednes- 
day, May 25. 


Plans have been made for a 
group of exhibits. The exhibit 
area will be easily accessible 
from the mezzanine of the Hotel 
Statler. Among the exhibitors 
will be tool and gage manu- 
facturers, equipment manufac- 
turers for the textile indus- 
try, and calculating machine 
manufacturers. The exhibits at 
this convention will constitute 
an opportunity to investigate the 
latest in equipment and quality 
control practices. 


With preliminary registrations 
scheduled for Sunday, May 22, 
1955, the 9th Annual Convention 
of the American Society for 
Quality Control will get under 
way for the following three full 
days of technical sessions. 

More than 3,000 delegates are 
scheduled for the three-day pro- 
gram, which will include discus- 
sions and panel sessions on sub- 
jects covering a wide variety of 
activities, ranging from the pro- 
duction of guided missiles to the 
manufacture of clothing. 

Special committees have ar- 
ranged speaking programs in 
such fields as basic concepts of 
quality control, standards, met- 
als, electronics, chemicals, tex- 
tiles, brewing, paper, food and 
communications. The conven- 
tion program is aimed at the 
study of quality control accom- 
plishments and advances in all 
branches of business, industry 
and the military in recent years. 
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the favorite die set of the midwest is— 


RAPIDLY BECOMING A 
NATIONWIDE FAVORITE! 


here’s why: 
























e@ Hardened steel pins are rough and finish ground, then 
super-finished. Closer tolerances give more accurate 
guiding. 

@ High-tensile steel plates are first stress-relieved, then pre- 
cision machined— perfectly parallel, they stay parallel 
under load. 

e@ All parts electronically gaged for perfect fit. 


e@ Choice of bronze-lined on hardened steel backing or 
hardened steel bushings—all with grease fittings. Preci- 
sion ground and micro-honed to less than a “tenth” 
tolerance; can be arranged for pressure lubrication. 


@ Welded or screw shanks; any length guide pin. 
e@ 1728 combinations in steel or semi-steel—interchange- 
able parts speed delivery. 





E. W. BLISS COMPANY 
DIE SUPPLY DIVISION 


1400 Brookpark Road, 
Cleveland, Ohio 


Industry's most complete line of die sets and die makers supplies 
DIE SETS + GUIDE PINS + BUSHINGS + SPRINGS + SOCKET HEAD SCREWS + 5001 ITEMS 
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PRESIDENT 
Paul A. Robert 
International Business 
Machines Corp. 
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EXECUTIVE SECRETARY 
C. Eugene Fisher 
Bell Telephone Labs., Inc. 





TREASURER 
Leon Bass 
General Electric Company 





JR. PAST PRESIDENT 
Alfred L. Davis 
Rochester Institute 
of Technology 





GENERAL CHAIRMAN 
9th ANNUAL CONVENTION 
Elfis R. Ott 
Rutgers University 





VICE-PRESIDENT 
Arthur Bender, Jr. 
Delco Remy Div., G.M.C. 


VICE-PRESIDENT 
Dorian Shainin 
Rath and Strong, Inc. 


TOOLING and PRODUCTION 


VICE-PRESIDENT 
Julian H. Toulouse 
Owens-Illinois Glass Co. 


OTH ANNUAL CONVENTION 


AMERICAN SOCIETY FOR QUALITY CONTROL 
Hotels Statler and New Yorker, New York City 
May 23, 24, 25, 1955 


Principal speakers will in- 
clude Dr. Ralph C. Hutchison, 
president of Lafavette College. 
Easton, Pa.; Dr. Mason W. Gross, 
provost of Rutgers University, 
New Brunswick, N. J.; Dr. L. 
Grant Hector, vice president 
of technical operations at Sono- 
tone Corp., Elmsford, N. Y.; and 
W. L. Gore of E. I. duPont 
deNemours & Co., Wilmington. 
Del. 


Dr. Hector will speak on “The 
Management Yardstick for 
Measuring Quality Control Per- 
formance” at the general lunch- 
eon on Tuesday. May 24, and Dr. 
Gross will be the speaker at the 
general luncheon on Wednesdav 
May 25. Mr. Gore will discuss 
“Contributions of Statistical 
Methods to Chemical Enter- 
prises” at the Chemical Division 
luncheon on Monday, May 23, 
and Dr. Hutchison will talk on 
“Human Freedom and Foreign 
Policy” at the Metals Technica! 
Committee luncheon on Wednes- 
day, May 25. 


Plans have been made for a 
group of exhibits. The exhibit 
area will be easily accessible 
from the mezzanine of the Hotel 
Statler. Among the exhibitors 
will be tool and gage manu- 
facturers, equipment manufac- 
turers for the textile indus- 
trv, and calculating machine 
manufacturers. The exhibits at 
this convention will constitute 
an opportunity to investigate the 
latest in equipment and quality 
control practices. 


With preliminary registrations 
scheduled for Sunday, May 22, 
1955, the 9th Annual Convention 
of the American Society for 
Quality Control will get under 
way for the following three full 
days of technical sessions. 

More than 3,000 delegates are 
scheduled for the three-day pro- 
gram, which will include discus- 
sions and panel sessions on sub- 
jects covering a wide variety of 
activities, ranging from the pro- 
duction of guided missiles to the 
manufacture of clothing. 

Special committees have ar- 
ranged speaking programs in 
such fields as basic concepts of 
quality control, standards, met- 
als, electronics, chemicals, tex- 
tiles, brewing, paper, food and 
communications. The conven- 
tion program is aimed at the 
study of quality control accom- 
plishments and advances in all 
branches of business, industry 
and the militarv in recent years. 


EXHIBITOR BOOTH NO. 
American Cystoscope Mfg. . 11-12 
mee Optical Co. . 25 
ASQC—Montreal ... —- 
Bausch G Lomb Optical Co. 14-15 
Bendix Radio Div. . . 53 
Book Booth ... , 22 
Custom Scientific Inst. Co. 46 
J. W. Dice Co. ... Se 49 
Elliott Service Co. ators 26 
Friden Calc., Inc. .... 50 
Heitz, Karl Inc. si 5 32 
i ey ee 19-20 
Johnson Gage ‘Co. ao 17 
Jones & Lamson Machine Co. 38 
Marchant Calculators ...... 13 
Monroe Calculators, Inc. _.. .51-52 
National “U"’ Association ....... 47 
Perkin-Elmer Corp. ............ 18 
eee 31 
Scherr, George Optical 5 paegh ii 54 
Sperry Products ...............7-8-9 
gS eee 
Steel City Testing | eee 48 
Thwing-Albert | Oo. scasss 28 
The Van Kouren Co. ee ae ee 16 


Wilson Mechanical inst. Div. .... 55 
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An office near you offers 2 
fast delivery and competent 
counsel on die set needs— 






the favorite die set of the midwest is— 


RAPIDLY BECOMING A 
NATIONWIDE FAVORITE! 


ay 







DIE SUPPLY DIVISION 
PLANTS AND OFFICES 


BUFFALO, N. Y. 
440 Terrace Bivd., aban, N Y. 
CLEVELAND, OHIO 
1400 Brookpark Rd. 
DAYTON, OHIO : 
311 Vermont Ave. 
DETROIT, MICH. 
20201 Sherwood Ave. 


BURBANK, CALIF. 
816N. Hollywood Way 































SAN JOSE, CALIF. 
7th and Commercial St. 






DISTRIBUTORS 
CAMDEN, N. J. 









- 823 Rockford Rd, S.W. 
_ CHARLOTTE, N. C. 

Apex Machine Tool Supply, Inc. : yal 
1 te Sada see tae oe 









here’s why: 


\ @ Hardened steel pins are rough and finish ground, then 
super-finished, Closer tolerances give more accurate 











guiding. 
@ High-tensile steel plates are first stress-relieved, then pre- 
cision machined— perfectly parallel, they stay parallel Sivsihsene teaches  Seikate Ca: 
under load. 2001-2009 Washington Ave. S. 
& All parts electronically gaged for perfect fit. NASHVILLE, TENN. 
| Se taal eM Ralph Landrum Tool and Die 
e@ Choice of bronze-lined on hardened steel backing or Supplies, 1107 Granada Ave, 







NORTH BIRMINGHAM, ALA. 
Ford Tool and Carbide Co. 
3716 Tenth Avenue 


PORTLAND, ORE. 
National Steel Sales Inc. 
1200 S.W. Morrison 


ST. LOUIS, MO. 
Scott Special Tools, Inc. 
1252 N. Kingshighway 


TULSA, OKLA. 
Krisman Industrial Supply Co, 
306-307-308 E. Fourth St. 


WICHITA, KAN. 


Ellfeldt Machinery & Wrintie Co, 
312 Laura St. 


hardened steel bushings—all with grease fittings. Preci- 
sion ground and micro-honed to less than a “tenth” 
tolerance; can be arranged for pressure lubrication. 















@ Welded or screw shanks: any length guide pin. 





e 1728 combinations in steel or semi-steel—interchange- 






able parts speed delivery. 








E. WV. BLISS COMPANY 
DIE SUPPLY DIVISION 


14CO Brookpark Road, 
Cleveland, Ohio 


Industry's most complete line of die sets and die makers supplies 










DIE SETS - GUIDE PINS + BUSHINGS + SPRINGS + SOCKET HEAD SCREWS + 5001 ITEMS 
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Profit Sharers... 


An incentive arrangement for compensation in 
which all employees share in profits realized on 
each order has been instituted by Mechaneers In- 
corporated, Bridgeport designers and builders of 
tools, dies, and special machinery. 


Pivot Punch & Die’s recently developed profit- 
sharing plan calls for sharing additional profits 
with employees, although employees are not ex- 
pected to over-work or over-produce. 


Busy Mr. President... 

Frank W. Reinhart, President of the Society of 
Plastic Engineers and Chief of the Organic Plas- 
tics Section of the National Bureau of Standards, 
is the author of over 30 technical papers on plas- 
tics and related subjects. He is past National Sec- 
retary of the Society. 


For Fine Finishing ... 

Some worthwhile cash prizes are being award- 
ed for “meritorious achievement in further ad- 
vancing barrel finishing progress” by Almco Divi- 
sion of Queen Stove Works in Albert Lea, Minn. 
Anyone using Almco products can enter and al- 
though the current section closes May 20, you’ll 
have another chance in the Fall (Sept. 20 closing 
date). Yearly awards are given too. 


Naming Notes... 


Cleveland Tool & Die Company was formerly 
Cleveland Form Tool & Die Company. 


Jarvis Corporation in Middletown, Conn., was 
formerly Charles L. Jarvis Company. 


For Better TV Viewing... 


Raytheon is building a huge semiconductor 
plant in Newton, Mass. In addition, a 65,000 sq. 
ft. building in Boston, formerly used by Raytheon 
for military electronic equipment, is being con- 
verted for the production of semiconductors and 
tubes. 


This ’N That... 


Over 7,500 different cylinder selections are now 
carried in stock at Miller Fluid Power Company 
to meet “rush” needs of power cylinder users. 


Carpenter Steel’s Eastern regional sales office 
of the Alloy Tube Division is now located at the 
Division’s home office and mill in Union, N.J. 


“Coated Abrasives Belts Speed Metalworking 
Production” is a 27 min. sound and color close-up 
of the newest finishing developments in coated 
abrasives technology. 
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Automatic Steel Products, Inc. has sold 
its wholly owned subsidiary, The Cleve- 
land Tapping Machine Co., Canton, Ohio, 
to the H. P. Townsend Manufacturing 
Co. of Hartford, Conn. No major changes 
are contemplated. 


Sd 


The Schneider Manufacturing Corpora- 
tion of Muncie, Ind., a wholly-owned 
subsidiary of the Westinghouse Electric 
Corporation, has been dissolved to form 
the hydraulic drives department of the 
Westinghouse gearing division. This new 
department will sell, engineer, and manu- 
facture hydraulic torque converters and 
associated brakes and _ transmissions, 
mainly for industrial applications. 


> 


The Lehmann Boring Tool Division of 
Novo Engine Company has been pur- 
chased by Fulton Iron Works Company, 
St. Louis. The purchase included all 
facilities of Lehmann, and the new di- 
vision of Fulton will continue to produce 
all types of boring tools. 


> 


Beaver Tool & Engineering Corporation 
now has local machine tool and accessory 
distributors handling the company’s com- 
plete line of “‘Quick Change’”’ and stand- 
ard tools. 


> 


Licensing arrangements have been en- 
tered into between the Sun Oil Company 
and the Fielden Instrument Division of 
Robertshaw-Fulton Controls Company. 
The agreement permits the manufacture 
and sale by Fielden of electronic devices 
used tq control the levels in processing 
petroleum products. 


> 


New Ohio, Michigan, and Western 
Pennsylvania sales representatives for 
Henry & Wright automatic dieing ma- 
chines is Motch & Merryweather Ma- 
chinery Co., with headquarters in Cleve- 
land. 


> 


Jordan Electronic Mfg. Co., Inc., of 
Pasadena, Calif., a leader in the radiation 
monitoring field, has been acquired by 
Panellit, Inc., of Chicago. M. Jordan 
Nathason, former owner of Jordan Elec- 
tronics, is now president of the wholly 
owned subsidiary. Panellit plans to ac- 
celerate research and development activi- 
ties of Jordan in the field of industrial 
measurements, in addition to its activities 
in the nuclear field, according to Albert 
F. Sperry, Panellit President. 
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@ How long would it take you to make 
a part similar to those shown above? 

The difference between your produc- 
tion times and these typical astounding 
time studies is WALES Fabricators... 
the only machine of its kind. 

Designed for rapid interchangeability 
of punch and die sizes for hole punch- 
ing, notching and nibbling operations, 
Wales Fabricators permit working direct 
from blueprints or operation sheets . . . 
no templates required. 

It’s too big a story to tell here so write 
today for fully illustrated, functionally 
colored Catalog 10-AA. 


WALES-STRIPPIT CORPORATION 


George F. Wales, Chairman 
§55 Payne Ave., North Tonawanda, WN. Y. 
(Between Buffalo and Niagara Falls) 


Specialists in Punching and Notching Equipment 
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A Compound for | 
{ TAPPING, 
f THREADING, | 


bAl AGIC DRILLING. and 


REAMING 
WHAT IT IS... WHAT IT DOES... 


A scientific blend of chemicals, which, by breaking down sur- 
face tension, stress and metal-to-metal adhesives set up in the 
\ % course of tapping, threading, drilling and reaming, frees the 


tool and permits of continued rotation and pressure without 
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fear of tool breakage. Cuts clean threads (‘inside or outside) , 
drills clean holes to closer tolerance. Reduces down time for 


‘ool grinding. Acts instantaneously. 


De you have zc Tapping ox Drilling prodlem? 
Tap Magic Is Probably the Answer 





EFFECTIVE OWN?’ CASTINGS ~~ BRASS ¢ STEELS, MILD, 

* ALLOYS * BRONZE NORMALIZED, STAINLESS 
ALL METALS ° ALUMINUM > TITANIUM AND TEMPERED 
' * MAGNESIUM * STEELITE 


MMEDIATE DELIVERY FROM STOCK 


Shpg. Wat List 
Four ounce, spout top cans, per case (24) 14 Ibs. 24.00 
One pint, spout top cans, per case (12) 25 Ibs. 36.00 
| four ounce can 1.00 
| one pint can 3.00 


All prices F.O.B. Detroit, Michigan 


CO. 
Detroit 5, Michigan 


Distributed by 


M O L D 


rFANWUVwE OS 


19666 Schoenherr Ave. 
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TOUGH—ACCURATE 
A SURE FEED aon nai 


New “Quality Controlled” 


THREAD RING GAGES 

Features: 

@ Automatic Helix Adjustment. 

@ Positive identification of "GO" 
(green) and "NO GO" (red). 


@ Simple and sure adjustment. 


Reworking 
of your 





present . 

PRODUCTO AUTOMATIC “SUREFEED” Steed) | aT 
Your pressroom can produce more through I} F 
with this compact, durable hitch — = 
feed. Can be mounted right on die TROLLED = 
set to save you time. Direct linkage Specialized ES 
feeding affords greater accuracy. ——— i> 
Comes in 2" and 3" sizes. Write for y 
detailed bulletin on this cost-cutter. 

W rite for price list on New Quatity Controitep Gaces. 


THE PRODUCTO MACHINE CO. 
970 Housatonic Avenue 
Bridgeport 1, Connecticut 


QUALITY CONTROL CORP. 
| 401 Broadway e New York 13, N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 1002 CIRCLE INFORM-A-GRAM KEY NO. 1003 
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and Carbide Inserts 


eee 


SQUARE 


ECONO- 
CLAMP 

iKeye)t 
HOLDERS | . 


TRIANGULAR 





Newcomer Econo-Clamp Tool Holders provide 
a short-cut to economical production... 
machine down-time for tool grinding is 
zed b cutting edges on 
inserts can be utilized! Positive dual clamp- 
ing features provide easy, quick and accurate 


SoS aed link 
ad 





indexing. 


Econo-Clamps use standard full-length in- 
serts or the more economical, short Newcomer 
“Throway” Carbide Inserts together with a 
hardened steel base anvil. 


Newcomer Ad-Clamp Tool Holders are also 
available for use with standard rectangular 
blanks or the more durable Newcomer Step- 
Tip Blanks. 


Send today for Newcomer Catalog 109-54! 


NEWCOMER PRODUCTS, INC. 
Latrobe, Pa. 
General Sales Office 
512 Franklin Ave., Pittsburgh 21, Pa. 





CIRCLE INFORM-A-GRAM KEY NO. 1004 








MAY, 1955 


GROWING PAINS 

















Completion of a new stamping 
plant at Eaton Rapids, Mich., for 
Richard Brothers Division of Allied 
Products Corporation is announced 
by Frank H. Bishop, president. It 
will be operated in conjunction with 
the division’s die shops in Detroit 
and Hillsdale and will be equipped 
with presses capable of handling 
dies up to 15 ft. long, with pressure 
capacities up to 900 tons, mainly for 
short-run stampings. 


> 


Irvington Boiler & Steam Engine 
Works, Inc., has moved from Irving- 
ton to Newark (N. J.). The new fa- 
cilities provide 78,000 sq. ft. of avail- 
able floor space, ample room for ex- 


Dreis & Krump Manufacturing Co. 
has announced the completion of 
40,000 sq. ft. Building No. 3, which 
adjoins the other buildings. The 
new building is fully equipped to 
handle the welding, frame machin- 
ing, and production-line assembly of 
their smaller models of press brakes 
and presses of 11 to 150 ton capaci- 
ties. 

* 


Midwest Precision Castings Com- 
pany. Cleveland, has moved to 
larger, improved facilities consisting 
of an office, engineering department, 
and foundry building. 





Newest Floating Holder simplifies 
tool changes, assures free float 


Here’s how Greenlee Bros. & Co. uses the Scully- 
Jones new “JT”? Lock and Eject Collet Ty 
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The addition to Gear Grinding 
Machine Company’s Christopher 
plant will provide adequate produc- 
tion facilities for both screw ma- 
chines and gear grinding machines. 


> 


Plans for constructing a new fac- 
tory building in Chicago, at an es- 
timated cost of $1,750,000, have been 
announced by Minneapolis-Honey- 
well Regulator Company. The mod- 
ern, one-story plant will be erected 
in the Morton Grove section to con- 
solidate manufacturing operations 
now carried on at various locations 
in Chicago. 


“Precision Holding” Tools 
solve difficult drilling, tapping and 
reaming problems...reduce costs! 


Piccting Bester on multiple-spindle transfer 

units. ith the double-gear apline-trive prin- 

ciple, these floating holders compensate for any 

misalignment between tools and work . . . easily 

> | maintain close tolerances ... reduce downtime 

| —_ ne e to ——— tools . . . speed and —_ 

s plify changes. ..reduce maintenance troubles 

Rampe Manufacturing Company | and costs. With true freedom of float, they elim- 

of Cleveland, manufacturers of | ay ——e 7 ll and cramping -contitions 

° : . at may affecting tool life an uality o 

tumbling and burring machines, has | work on your drilling, reaming, cal tapping 
consolidated its two plants in a fac- | jobs! Write for Bulletin 8-50. 

tory with the combined floor space 


of the old plants. 
ob 


A half-million dollar expansion 
program, intended to facilitate re- | 


pansion, and a railroad siding on the 
premises. 





Drill and Tap Chucks cut production Scully-Jones Quick-Lock Adjustable Adapters 














vide search and to increase production to fal i i 
p this BARNEsDRIL 10-station double-end 
va keep up with the demand for plas- | crac ngema met ery ioee pelt ona Sarna cman, sa ae 
° . on a ie ot nose makes it eas inser ie 
g is tic materials, has been launched by | Tap Some = this peony ey ol unit to adapters .-- minimizing setu ona downtime for 
provide a positive, accurate drive for the cuttin; tool ch ’ ick-Lock Nut provides quick, 
Ss on Marblette Corp. The 15,000 re ft. | tools. Carefully hardened and ama they nd prog DT for tool Geoth pyrom 
=e plant addition, to be completed this | sist nicking, give long life under heavy stresses or spindle or in a tool presetting program. Cutting 
summer, will house research labora- | Phey help. run SS tools = ay aoe a Scully-Jones 
rat ° tae . ey help you save on setu nei ie”’ ec 
— tories, general and administrative |. downtime, and tool re. ie “keyhole” ay Damage 
: s placement. ..cut costs o often caused by conventional 
offices, to free a correspondingly drilling an d tapping opera GHift in climnineted Write for 
» in- large plant area for production. | tions. Write for Bulletin 1-50. Bulletin 6-50. 
omer ae | , —————————— “4 
ith a . } 
The Peerless Electric Company, | 
Warren, Ohio, has begun construc- 
tion of a $350,000 plant to house its 
else Fan and Blower Division. Part of a 
gular half-million dollar expansion pro- 
Step- gram, the new building will be used 
for manufacturing and warehousing. | ; 
ae 
4! 


Formal opening of a new plant to Z Sok. aca 
SCULLY-JONES AND COMPANY, 1913 S. ROCKWELL ST., CHICAGO 8, ILL. 


fabricate metal dies and molds for | 
shaping plastic parts has been an- S E rT | L LZ VY ee J Oo y E & 
nounced by Acar Broach Co., De- 
troit. The new organization is in- m= a = 
Precision Holding’ for holding precision 


corporated under the name of Acar 

Die & Mold Engineering Co. and the Call your Scully-Jones representative or distributor—factory-trained "Precision Tool and Work Holding Speciolist”— 
plant will specialize in fabricating for complete information and service. 
large compression molds used in 
forming such items as auto heater | 
bodies, air-conditioning housings, 
and similar units of plastic. F ’ re Pee a eel 
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e New Equipment 
e New Materials 





e New Literature 








“Synthane” is a uniformly dense 
solid material produced by the appli- 
cation of heat and pressure to layers 
of paper or fabric impregnated with 
a thermosetting synthetic resin. The 
properties, characteristics, and ap- 
plications of various grades of Syn- 
thane sheet, tubing, rods, and mold- 
ed products are found in “Technical 
Plastics” from Synthane Corp., Oaks, 
Pa, Circle Inform-A-Gram No. El. 


High Impact Polystyrene Sheet for 
low cost vacuum forming is avail- 
able in all colors in continuous strips 
with widths up to 48” from Rigid 
Plastic Sheet Div’n, The Gilman 
Bros. Co., Gilman, Conn. This plas- 
tic permits lowered die costs, greater 
printability, close tolerances, and 
greater depth of draw. It is com- 
pletely usable for conventional fab- 
ricating methods. Circle No. E2. 
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a 
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WASHERS 





HOVIS 


OFFERS YOU THIS 
SIMPLE, UP-TO-THE 
MINUTE METHOD 


There’s no need to make a complete new Die for any 
type washer or blank. The HOVIS UNIVERSAL WASHER 


aks sane 





DIES provide a Master Holder and by merely changing 5 


SMALL, EASILY REMOVABLE PARTS the new washer or 
blank is produced . . . Special sets of parts are available 
for use in Master Washer Units enabling customers to 
produce irregularly shaped pieces and shallow draws. 


Made in 5 sizes: 


% * ool VW * = VW ew ee 


Write for literature 


Multi-Washer Dies are also designed and manufactured. 





Q@Tl oo 


HOVIS SCREWLOCK COMPANY 





8100 E. NINE MILE ROAD 
Phone: Slocum 7-4800 


VAN DYKE, MICHIGAN 
Suburb of Detroit 
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WHAT'S NEW 


A Modified Amine Curing Agent, 
Experimental Curing Agent U, is 
une of the recent developments of 
Shell Chemical Corp. Development 
work has shown it particularly use- 
ful in epoxy castings, potting and 
adhesives, and laminating applica- 
tions where room temperature or 
moderately elevated temperatures of 
curing are desired. A data sheet on 
the material is available from Shell, 
50 W. 50 St., New York, N. Y., or — 
Circle Inform-A-Gram No. E3. 


There Is No Waiting or Warm-Up 
Period necessary with the new “Pex- 


| Twin” vacuum forming machine by 
| Comet Industries, Franklin Park, III. 


| cycle completes 


Just press the button for instantane- 
ous production. A special finishing 
the parts being 
worked and then stops the machine, 
eliminating the possibilty of par- 
tially formed material at quitting 
time, for instance. Other features 
include two tables, operation of high 
and low molds at the same time, air 
and water cooling, variable heat con- 
trol. Circle Inform-A-Gram No. E4. 


Stycast 2340M Casting Resin is a 
two part material requiring no cata- 
lyst addition for preparation. Ef- 
fective within the temperature range 
of —100° to +400° F. without de- 


| terioration of physical or chemical 
| properties, Stycast 2340M cures tack 








free even where exposed to air, and 
is easily machined. Emerson & 
Cuming, Inc., 869 Washington St., 
Canton, Mass., will send Technical 
Bulletin No. 7-2-8, or—Circle No. ES. 


This Injection Molding Machine, 
No. 1B-3-15, is “unit” constructed. 
Featured are “Speed-Flo” heating 
cylinder with “Taper-Tite” torpedo 
to assure complete plasticizing and 
minimum discoloration; compensat- 
ing pusher type feed mechanism for 





uniform feed; and rapid traverse 
valving arrangement for the injec- 
tion plunger position to increase pro- 
duction. All the features and speci- 
fications are complete in a bulletin 


| from The Fellows Gear Shaper Co., 


Springfield, Vt., or—Circle No. E6. 
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IN PLAS TICS- 


More Versatile Manufacturing op- 
erations are possible with the ‘“3-D 
double-action” drape and vacuum 
forming machines by Auto-Vac. The 
clamping frames on the new units 
are adjustable to any height up to 
24” above the molding table. The 
synchronized automatic lever-and- 
toggle action of the clamping frame 
eliminates the need for special hold- 
ing dies for the thermo-plastic sheets. 
The heating unit is constructed with 
G.E. special calrod units and the 
flush-mounted 
contains both automatic and manual 
controls. Get 8-page Bulletin No. 
55 from Auto-Vac Co., Inc., 2120 Post 
Rd., Fairfield, Conn., for details. 
Circle Inform-A-Gram No. E7. 


Cut Polyethylene and Vinyl and 
all the soft thermoplastics with the 
IMS “Elastomeric” grinder. The 
machine’s special chopping action 
produces clean, fuzz-free granula- 
tions. Ask Injection Molders Supply 
Co., 3514 Lee Rd., Cleveland 20, 
Ohio, for complete specifications. 
Circle Inform-A-Gram No. E8. 


New Corfoam 114 provides 50% 
more strenth than previous Corfoam, 
Uses range from cores for stretch dies, 
jig dies, check fixtures, and models 
to insulating materials, buoyancy 
cores, and filler blocks. It can be 
formed into large masses without 
heat or pressure to produce a hard 
honeycomb type cellular material. 
Additional information is available 
from Rezolin, Inc., 5736 W. 96 St., 
Los Angeles, Calif. 


“Methods for Molding Reinforced 
Plastics” shows the techniques em- 
ployed in producing molded plastic 
automobile bodies of Vibrin (poly- 
ester) plastic. 
scribed include the matched-metal 
die process, pressure bag process, 
and vacuum bag process. The prop- 
erties of Vibrin are detailed and raw 
materials and equipment listings for 
molding with Vibrin are also includ- 
ed. Naugatuck Chemical, Nauga- 
tuck, Conn. Inform-A-Gram No. E10. 


Dake’s Guided Platen Press is the 
company’s latest development in the 
reinforced plastics field. Standard 
models range in capacity from 25 to 
300 tons, with automatic, semi-auto- 
matic, or manual controls for pro- 
duction or experimental work. Fea- 
tures include steel construction, ad- 


Circle No. ES. | 


Molding methods de- | 





justable stroke control, fast ram ap- 


proach, accurately controlled pres- 
sures and timer control which pro- 
vides automatic ram return at the 
end of the curing cycle. Specifica- 
tions and special data is contained in 
new Bulletin No. 340 from Dake En- 
gine Co., Grand Haven, Mich. Ell. 


instrument panel | 
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e Plastics Fabrication 
e Plastic Tooling 
e Plastics Molding 








Epocast H-861-A, a filled epoxy 
resin, has been developed particu- 
larly for the splining of master 
mock-ups and related tooling. Out- 
standing qualities include non- 
shrinkage from templates, no corro- 
sion of metal templates, non- 
Sagging on vertical surfaces, and 
sharp lines may be scribed on the 
materiai. Furane Plastics Inc., 4516 


Prazil St., Los Angeles 39, No. E12. 


All Types of Solvents—inc!uding 
ken-tones, esters, alcohols, and gly- 
colethers—are included in the Sol- 
vent Selector Chart from Carbide & 
Carbon Chemical Co., 30 E. 42 St., 
New York 17, N. Y. Properties that 
decide their effectiveness as solvents, 
couplers, diluents, and plasticizers 
are listed, such as evaporation rate, 
boiling range, specific gravity, etc. 
Circle Inform-A-Gram No. E13. 








OCK FEED! 


. -. a Short story to save 
long production hours! 





Whenever a die feed is needed, it is needed for 
a specific application — stock width, thick- 
ness, press speed, part tolerance are all im- 
portant factors. Twelve standard Dickerman 
feeds offer a range of capacities to handle 
stock at any speed the tooling 

« and at a fraction of b nd 
ost of complicated, special stock feeds. Pro- 
qnetian reports testify to millions of com- 
ponents produced — without a minute of downtime 
or lost production—from a Dickerman feed 


virtually any 
will withstand . - 


that outlasts the die itself! 


—>S|{— = ——————— iO 


Dickerman line. 


h confie 
HERE'S HOW to select the right feed wit 
dence —from the time tested and perfected 


FEED SPECIFICATION TABLE 
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9” ROL-DI-FEED 


SEND FOR LITERATURE and get the whole story — BE AN 


H. E. DICKERMAN MFG. CO. | 
324-251 Albany St. 
Springfield, Mass. 


2” HITCH FEED” | 6” x 6” DIE FEED 


DLED 
f STOCK SIZES HAN 
ya) Size | Thickness Width Max. we 
*Hitch Feed i 001” up | Strip up |.125” Dia. 
O to .031”_| to 2.5" — 
*Hitch Feed | 242” | .001” up Strip up .050” Dia. 
3 to .050” | to 5’ —_ 
Hitch Feed 2%" | .001” up ig | up .125” Dia. 
K to .031” | to 5” : » 
*Hitch Feed 4” .001” up | Strip up .125” Dia. 4” HITCH FEED 
“ to ed —— 
Die Feed 3”x4"| .003” up Strip up %" Dia. 
wide to to A — 
Die Feed |6”%x4"| .003” up Strip up %%" Dia. 
wide | to 4" to 4 ae 
Die Feed 6” x6") .003” up Strip up %" Dia. 
“ie oe = £ t. Flat wire up 
-Di- 64 .003” up | Stock wot. vi 
*Rol-Di-Feed to 4" up to 2#/ft, to %," thk. _— Ete 
* These dels also available in left hand feed. AKRURIIOM FEED 






EXPERT TODAY! 







TEAR OUT 
THIS AD 
and keep it! 
It’s factual reference 
for saving dollars 
when selecting a 


feed 
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. .. Imperial, from page 77 
initiating corrective action and in providing a 
periodic summary on the quality level. 

The body-in-white surveillance program by 
the Chrysler Division includes hydro welding, 
line welding, and dimensional variations. The 
surveillance procedure used on the hydro spot 
welding equipment has been developed to fit 
the particular needs in this plant. 

With each model change, new types of equip- 
ment are introduced and each new machine 
covers a greater number of operations. The 
latest of this type equipment used in this plant 
is for two-stage hydro welding of underbodies. 
The completed units, having been assembled 
with over 500 spot welds, slide out at the rate 
of more than one a minute. A chart has been 
developed to aid in keeping this operation in 
control, 

This chart-tally sheet combination is laid out 
as follows: Each joint in the assembly is listed 
on a separate line on the left side of the chart 
together with the number of spots required. 
A series of vertical columns extends across the 
rest of the chart. Each vertical column repre- 
sents one assembly inspected. The number of 
defective welds in any joint are listed in the 
appropriate column opposite the name of the 
joint. The total defects for the assembly are 
listed at the bottom of the column in bar graph 
form. If defects are found consistently in any 
specific joint, this type chart shows the fact 
without further calculation or plotting. 

Experience has shown that the tally sheet 
break-down of where the defects occurred is of 
more use than the “total defects” entry, be- 
cause the defects on an individual joint may 
go out of control without causing the total to 
vary significantly. Control limits on the de- 
fects in any specific joint are necessary to pro- 
vide the production supervisor with the knowl- 
edge of when it is necessary to obtain help 
from the mechanical or repair departments. 

This chart form was almost immediately ac- 
cepted by both the production and mechanical 
groups, because of its simplicity and because 
it filled an obvious need. With the introduc- 
tion of this chart, an immediate stabilizing in- 
fluence on welding quality was apparent. 

This type of chart has been placed on all 
Chrysler Division hydro welding operations in 
the body-in-white and is the basis of the sur- 
veillance procedure. Surveillance on other 
than hydro welding, ie., arc welding, gas 
welding, brazing and soldering, as well as spot 
welding by hand guns, is conducted on the 
completed body shell after all welding is com- 
pleted. Here again the tally sheet type of rec- 
ord was found most advantageous. Bodies are 
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pulled from the line at random and completely 
inspected for the above mentioned welds. Pro- 
duction personnel regularly check the tally 
sheet and take corrective action. Very little 
follow up is required from quality control 
personnel. 

A similar procedure of inspecting the com- 
pleted shells is used to check for dimensional 
variation. Random bodies are taken from the 
line to be checked, dimensionally, in a fixture. 
This includes checking of door, deck-lid, wind- 
shield, and backlight openings, as well as fen- 
der, hood, and door mounting locations. 

The quality control program concerning this 
inspection is of recent innovation and at the 
present time the data is being correlated to 
determine variations between all bodies and 
between those bodies off the same major as- 
sembly fixtures. All of the variables have not 
been determined and significant results cannot 
be stated at this time. 

Other surveillance procedures used by the 
Corporation quality inspection staff are simi- 
larly paralleled and supplemented by this Di- 
visional quality control program. The Chrys- 
ler Division machine shops are visited regular- 
ly and samples of various parts are picked up 
and subjected to critical inspection. Even 
though the sample is relatively small, proper 
use of this information has enabled this staff 
to intelligently evaluate the quality being pro- 
duced in a particular plant. 

A similar but more comprehensive daily in- 
spection is the “daily quality check” which is 
performed by the plant’s own inspection per- 
sonnel, and has been in operation several 
years. This type of surveillance throughout the 
entire machine shop has enabled quality con- 
trol to maintain proper perspective on opera- 
tions in general, while at the same time pin- 
pointing those areas needing further study and 
improvement. 

The third area of surveillance by the Cor- 
poration quality inspection staff, the finished 
car, is also paralleled and supplemented by the 
quality control department. The finished car 
inspection is performed by visual inspection 
and road test and covers metal, paint, and 
trim, for appearance; fits of doors, deck lid, 
mouldings, etc.; and the functions of all oper- 
ating parts on road test as well as squeaks, 
rattles, and noises. Again, the report of this 
staff inspection is on a well organized form 
giving a specific rating. 

The inspection is paralleled by a similar in- 
spection on finished cars by a quality control 
inspector. The objective of this inspection is 
to view the car through the customer’s eyes. 

. . » Continued on page 178 
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TOOL REDUCES 
PLANING TIME 90% 


Time for rough and finish 
planing SAE 1045 normalized 
boiler plate was reduced to 1/10 
of previous time by changing 
from high-speed steel tools to a 
standard heavy duty tungsten 
carbide round insert tool. 





Photo courtesy Kennametal Inc 


This operation, currently be- 
ing performed at the Hydraulic 
Press Manufacturing Co. con- 
sists of removing 7/16” of stock 
from both sides of 20” by 9’ 
long step plates on a 35-hp, 
double housing Cincinnati Hy- 
pro planer. 

Planing with high-speed steel 
tools required three to four 
passes per side and an average 
of three tool regrinds for rough- 
ing and three for finishing to 
complete one piece. These broad 
nosed steel tools were run at 
1/16” feed on the first rough 
cut, 5/16” on the second rough 
cut, and %” for the finish cut. 
All cuts were made at 30 sfpm. 
Under these operating condi- 
tions, time for planing both sides 
ranged up to 11 hrs. 

Machining Speed Increased 


With their Kennamatic Style 
6RK95A tool (Kennametal grade 
K2S 1%” dia. carbide insert) 
only two passes are required per 
side — a %” deep rough cut and 
a 1/16” finish cut. Feed per 
stroke is 3/32” on roughing and 
1/16” on finishing at 218 sfpm — 
over seven times the speed prac- 
tical with their previous tool- 
ing. Asa result of this increased 
speed and greater depth of cut, 
planing time per piece is now 
only 45 min. 


The 1%4” dia. carbide insert 


is indexed for operation—rough 
one side then index insert to new 
cutting edge for finishing, index 
again for roughing other side, 
etc. Thus, three plates are 
planed on both sides before any 
additional time-consuming re- 
grinding is required. With this 
tool, machine downtime is dras- 
tically reduced since the insert 
is easily indexed to a new cut- 
ting edge in seconds. 


| 








ELLSTROM STANDARDS DIVISION 


Dearborn Gage Company @ 22035 Beech Street @ Dearborn, Michigan 
Originators of Chromium Plated Gage Blocks 
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measuring millionth for three generations 





Here are GAGE BLOCKS that invite 


your most critical inspection! 


We’RE “fussy” about the gage blocks we make. 
And we hope, when you buy a set, that you'll be 
fussy, too. Because only by your own critical, 
impartial inspection of each individual block can 
you come to appreciate the true full measure 
of quality, value, and dependability inherent in 
Ellstrom Chromium Plated Standards. 


Yes, we'd like you to check any set of Ellstrom 
gage blocks that meets your particular inspection 
or production requirements. Check them block-by- 


block for size . . . for their consistent adherence 
to closer than specified accuracy. For flatness . . . 
parallelism . . . and the finish of their hard, uni- 


form chromium plated gaging surfaces that give 
you greater serviceability, longer wearing mil- 
lionths. And, too, test the fine materials used in 
their manufacture . . . for coefficient of expansion 
and controlled metallurgical stability. Then, we’re 
sure, you'll agree that it pays to standardize on 
Ellstrom Standards. 


IF YOU BUY GAGE BLOCKS, send for your free 
copy of this new Ellstrom Standards Catalog. 
Contains complete specifications and prices on 
the entire Elistrom line of gage block sets, 
accessories, individual blocks, wear blocks, in- 
spection service and trade-in plan. Write today! 





REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 
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A Simplified Guide to the New 
Tap Marking System is included in 
the new tap catalog from Besly- 
Welles Corp., Beloit, Wis. A graph 
shows how the new system estab- 
lishes the various classes of fits in 
sizes from 0-80 through 1%” diam- 
eters. A conversion table for chang- 
ing designations is included in Cata- 
log No. 80. 

Circle Inform-A-Gram No. Bl. 





Wy) ith the finish that counts | 


Roto-Finish maintains exact tolerances on precision parts with 
no significant dimensional changes. It makes possible a wide 


For Ease and Convenience Use TOOLING and PRODUCTION Inform-A-Gram Cards 


New Power Cylinder Bulletin H- 
104K from Miller Fluid Power Co., 
2040 N. Hawthorne Ave., Melrose 
Park, Ill., supersedes and replaces 
Bul.etin H-104G and contains the 
latest data on the company’s com- 
plete line of heavy duty hydraulic 
cyiinders in 1%” through 12” bores, 
up to 22’ strokes, and in 19 mounting 
styles. 

Circle Inform-A-Gram No. B2. 








range of finishes applicable to parts of almost any size or shape; 


finishes a variety of materials — at big savings in manpower 
and costs. Without obligation, send sample unfinished parts 


to us. Include finished part for guide and your specifications. 
Roto-Finish will finish parts in its laboratory. You get a com- 
plete process report. You are guaranteed results and a finish | 


that counts! 


WRITE FOR FACT-PACKED ROTO-FINISH CATALOG NOW 


Ken-Finthe 


3729 Milham Road, Kalamazoo, Michigan 


Sriginators of the Roto-Finish Process 


CIRCLE INFORM-A-GRAM KEY NO. 106! 


2010 
@) 


COMPANY 


P. O. Box 988 
Phone 3-5578 











Special Features of Six-Spindle 
Automatic Screw Machines by New 
Britain include preloaded ball bear- 
ing spindle mounts, automatic spin- 
dle carrier lifting device, hardened 
and ground cross slide tool holder 
bases, spherical roller collet closing 
devices, and adjustable stock feed 
mechanism. Get all the details on 
Model 60 in a brochure from New 
Britain-Gridley Machine Div’n, New 
Britain Machine Co., New Britain, 
Conn., or — Inform-A-Gram No. B3. 


The Complete Line of Carbide 
Blanks, Tools, and Inserts are shown 
and described in _ Vascoloy- 
Ramet’s new 46-page carbide cata- 
log. Technical information on prop- 
er grade selection is included. Vas- 
coloy-Ramet Corp., Waukegan, IIL, 
or — Inform-A-Gram No. B4. 


Cast Alloy Cutting Tools are listed 
in comprehensive Catalog 55 by Cro- 
balt, Inc. An introductory section 
outlines the advantages offered by 
cast alloy tooling and describes three 
grades of Crobalt cast alloy that 
cover the field between high speed 
steel and carbide tool applications. 
Crobalt, Inc., 2800 S. State St., Ann 
Arbor, Mich. 

Circle Inform-A-Gram No. B5. 


“Micro-Reflex” Hardness Tester. A 
new bulletin has been issued by 
Gries Industries, Inc., describing and 
illustrating the Wolpert-Gries “Mic- 
ro-Reflex” hardness tester with op- 
tical system by Carl Zeiss. Load 
applications, optical equipment 
notes, and test procedure are out- 
lined in Bulletin Al6 from Gries In- 
dustries, Inc., Testing Machine Div’n, 
New Rochelle, N. Y. 

Circle Inform-A-Gram No. B6. 


Typical Applications of Sunnen 
Honing Machines in production, tool- 
room, maintenance, and salvage de- 
partments are illustrated in a bro- 
chure from Sunnen Products Co., 
7910 Manchester, St. Louis 17, Mo. 
Over 40 case history examples are 
pictured, with specifications on ma- 
terials used, procedure, etc., describ- 
ing each. 

Circle Inform-A-Gram No. B7. 


Air Control Valves for high and 
low pressure installation—the entire 
2-way, 3-way, and 4-way line — are 
featured in a new 66-page catalog 
from Airmatic Valve, Inc., 7317 Asso- 
ciate Ave., Cleveland 9, Ohio. Each 
type valve, cylinder, and strainer is 
handled separately and helpful in 
formation on its outstanding features, 
application data, dimensions, specifi- 
cations, and parts list breakdown is 
provided. Inform-A-Gram No. B8. 
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The High Production Plunge Form 
Grinder, the Model “E” Automatic 
manufactured by Jones & Lamson 
Machine Co., Springfield, Vt., is de- 
scribed and pictured in a new folder. 
Three actual work examples, with 
drawings to show machining in- 
volved, point out applications of the 
Model “E”. 

Circle Inform-A-Gram No. B39. 


Induction Heating Applications 
for forging, hardening, annealing, 
and metal joining are discussed in 
Westinghouse’s Bo oklet B-6519, 
which describes induction heating 
equipment for metalworking. Many 
types of work-handling equipment 
are also explained. Westinghouse 
Electric Corp., Box 2099, Pittsburgh 
30, Pa., or — 

Circle Inform-A-Gram No. B10. 


“Time, The Important Fourth Di- 
mension of Production and Profits,” 
demonstrates how Lipe-Rollway’s A. 
M.L. pneumatic bar feeds bar stock 
continuously into single spindle 
screw machines, turret lathes, cen- 
terless grinders, and other equipment 
for periods up to eight hrs. Several 
detailed case histories are included. 
Lipe-Rollway Corp., Bar Feed Div’n, 
Syracuse 1, N. Y. 

Circle Inform-A-Gram No. Bll. 


The “Power Pack” Air Cylinder 
bulletin from Carter Controls, Inc., 
2800 Bernice Rd., Lansing, Ill., de- 
scribes over 1900 different mounting 
size and control combinations of the 
standard Carter Power Pack air cyl- 
inder with built-in valve. The units 
are intended for applications where 
automatic and semi-automatic mo- 
tions are required. 

Circle Inform-A-Gram No. B12. 


Townsend Commercial Blind 
Rivets, similar to the ones used in the 
manufacture of aircraft, are now 
available to general industry. In- 
stalled by one man from one side of 
the work, there is no bucking, ham- 
mering, twisting, or exploding in 
their installation. Get bulletin TL- 
99 from Townsend Co., New Bright- 
on, Pa., for complete details, or — 
Circle Inform-A-Gram No. B13. 


Air-Hydraulic Components. Fac- 
tual information on Modernair’s com- 
plete line of air and hydraulic cylin- 
ders, valves, and packaged fluid 
power devices is given in a new 14- 
section, loose-leaf catalog and data 
book published by Modernair Corp., 
400 Preda St., San Leandro, Calif. It 
contains complete operating data, di- 
mensions, optional mountings, and 
other information required by de- 
signers and users of fluid power de- 
vices. Inform-A-Gram No. B14. 
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“Eight Steps to Lower Cleaning Riehle’s Testing Machine and In- 
Costs” covers the applications of ab- strument Guide (Bulletin RG-14-55) 
rasive blast cleaning to problems en- offers a resume of the complete 
countered in steel processing indus- Riehle line. Twenty standard units, 
tries. Performance data and photos from hydraulic universal testing ma- 
of equipment in use at particular chines to tensile testing machines, 
plants are included in the bulletin, are illustrated and briefly described. 


No. 864, from American Wheelabra- Riehle Testing Machines, Div’n of 
tor & Equipment Co., 1183 S. Byrkit American Machine & Metals, Inc., E. 
St., Mishawaka, Ind. Moline, Ill. 

Circle Inform-A-Gram No. B15. Circle Inform-A-Gram No. B16. 






IT’S A HAMILTON 





There is no way under the sun to do small, precision tapping 
with “production” speed, satisfactory tap life and acceptable 
accuracy, other than to use a tool designed for the specific 
purpose. 


THE Macncllon SUPER-SENSITIVE 


SMALL HOLE TAPPING MACHINE 
IS SUCH A TOOL! 













Write for Hamilton Bulletin No. 5203. 
Address The Hamilton Tool Company, 
832 South Ninth Street, Hamilton, Ohio. 
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Tilting Worktables for Extending 
Applications for the company’s die 
filers are featured in a new bulletin 
from Rice Pump & Machine Co., Bel- 
gium, Wis. Models FS and FS4 die 
filers are described in Bulletin 55DF. 
Tables tilt 150° in all directions to 
facilitate working compound angles. 
Circle Inform-A-Gram No. B17. 


A Diamond Compound for micro 
finishing and precision lapping has 
been added as a product of Anton 
Smit & Co., 333 W. 52 St., New York 
19, and a new descriptive circular is 
now available from the company, or 
Circle Inform-A-Gram No. B18. 


Edlund Model IF Sensitive Drilling 
Machine is fully described in a com- 
prehensive, illustrated bulletin just 
released by the Edlund Machinery 
Co., Cortland 38, N. Y. Ask for Bul- 
letin No. 160, or — 

Circle Inform-A-Gram No. B19. 


Carbide Tips, Tools, Throw-Away 
Blanks, and Holders are covered in 
a newly released 33-page catalog 
from Valenite Metals Corp., Box 205, 
Royal Oak, Mich. The plastic-bound 
book features a new form of carbide 
equivalent charts to aid in grade se- 
lection and application. 

Circle Inform-A-Gram No. B20. 





































There is a difference 
in end mills . . . 
MELIN end milfs! 
Proof of this 

is evident in the 
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MELIN TOOL 


COMPANY, INC. 


3371 West 140th Street 
Cleveland 11, Ohio 
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Solenoid-Operated Valves are de- 
scribed in the new general catalog 
from The Skinner Electric Valve 
Div’n, Skinner Chuck Co., New Brit- 
ain, Conn. The five basic Skinner 





electric valves and their possible 
variations are discussed, along with 
explanations on the choice of valves 
for various applications. 

Circle Inform-A-Gram No. B21. 


Almco Deburring and Finishing 
equipment catalog contains a valu- 
able section on “advanced barrel fin- 
ishing” (not tumbling) principles and 
uses. A photo story illustrates meth- 
ods and numerous additional photos 
show before-and-after appearances 
finished parts. Almco 
equipment and abrasives are de- 
scribed completely. Almco Div’n of 
Queen Stove Works Inc., Albert Lea, 
Minn., or—Inform-A-Gram No. B22. 


For Precision Chucking of high 
speed, heavy duty production, the 


| double-acting Wright Model 5000 air 


chuck fits all standard spindles with- 


| out need of bulky adapter plates. A 


bulletin from Associated Screw 
Products Corp., 223 S. Hindrey Ave., 
Inglewood, Calif. features the 
chuck, its design and uses. 

Circle Inform-A-Gram No. B23. 


The Wales “PPG Group” (Press 
Punching and Gaging Assembly) 


| quickly converts most presses to a 


| recent brochure. 





versatile punching machine, permit- 
ting 10-sec punch and die change. A 
new bulletin from Wales-Strippit 
Corp., N. Tonawanda, N. Y., de- 


| scribes the PPG Group. 


Circle Inform-A-Gram No. B24. 


Contour Milling Machines that con- 
tour mill gradually changing angles 
of the machined surfaces are the sub- 
jects of Bridgwater Machine Tool’s 
Model R310, for 
milling configurations having gener- 
ally rectangular shapes, and Model 
CD72, for cylindrical shapes, are 
completely described in the booklet. 
Bridgwater Machine Tool Co., 68 
Cherry St., Akron, Ohio. 

Circle Inform-A-Gram No. B25. 
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“Univac 120,” the electronic 
punched-card computer, produces 
complete and useful figures in hand- 
ling production and _ engineering 
records, profit analysis, payroll, bill- 
ing, and cost records. Bulletin TM- 
932, “Break Through Your Cost Bar- 
rier,” from Remington Rand Inc., 
315 Fourth Ave., New York 10, tells 
Univac’s story. 

Circle Inform-A-Gram No. B26. 


“Rigidmils for Miscellaneous Die 
Block Milling” from Sundstrand, de- 
scribes two heavy duty Rigidmils and 
presents a photo story on the se- 
quence of operations in shanking die 
blocks. The booklet is from Sund- 
strand Machine Tool Co., Inc., Rock- 
ford, Il. 

Circle Inform-A-Gram No. B27. 


Remove Rust, Heat Scale, Tarnish, 
and other oxides, as well as normal 
shop dirt with Oakite Compound No. 
131, a newly developed acid deter- 
gent. All the details on this deter- 
gent are available in literature from 
Oakite Products, Inc., 157 Rector St., 
New York 6, or — 

Circle Inform-A-Gram No. B28. 


The “Hydro-Borer” is a compact 
precision boring machine that is 
easily tooled to individual require- 
ments and is easily adapted to chang- 
ing job needs. It works on a patent- 
ed positive feed by oil displacement. 
Get operating principles and details 
from Hydro-Borer Co., 1601 E. Olym- 
pic Blvd., Los Angeles 21, Calif. 
Circle Inform-A-Gram No. B29. 


Power Tools for cutting, shaping, 
drilling, and finishing metal, plastic, 
fiber, and wood are covered in 50- 
page illustrated Catalog 54 from 
Boice-Crane Co., 930 W. Central Ave., 
Toledo 6, Ohio. Specifications and 
features of numerous models are in- 
cluded, as well as accessories and 
supplies. Inform-A-Gram No. B30. 


The “Reference Guide to Dow 
Corning Silicone Products” shows 
where silicone fluids and compounds, 
such as lubricants, release agents, and 
electrical insulating materials, are 
used in various industries and fields 
and gives properties of the materials. 
Get your copy from Dow Corning 
Corp., Midland, Mich., or — 

Circle Inform-A-Gram No. B3l. 


Dudco PF 100 Series Double Pumps 
with Valve Panels are versatile units 
used as a source of controlled fluid 
power for a wide variety of indus- 
trial equipment—hydraulic presses, 
die casting and plastic molding ma- 
chines, etc. The 2,000 psi variable 
delivery hydraulic power units are 
illustrated and described in Bulletin 
DP-308 from The Dudco Div’n, New 
York Air Brake Co., 1700 E. 9-Mile 
Rd., Hazel Park, Mich., or — 

Circle Inform-A-Gram No. B32. 


“Precision in Millionths,” a 28-page 
loose leaf catalog of Fonda gage 
blocks and accessories, is now avail- 
able from Fonda Gage Corp., Dep’t 
M-46, Stamford, Conn. Data on care 
and applications of gage blocks sup- 
plements technical information. 
Circle Inform-A-Gram No. B33. 


The Vertical Leveling Mirror de- 
scribed in a new leaflet from Far- 
rand Optical Co., Inc., New York 70, 
N. Y., is useful for establishing and 
checking level lines of sight and for 
accurately setting and checking sight 
levels. 

Circle Inform-A-Gram No. B34. 
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Write for Bulletin No. 5419. 
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The Hamilton Precision Gear Hobber, 
the hobber with a * 
occuracy,” regularly holds work | 
spindle and hob spindle runout 
to less than .0002”, workspindle 
and tailstock spindle alignment to 
less than .0002”, and this workmanship 
is maintained throughout the machine. 
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Hamilton, Ohio, 
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A New Line of Cartridge Air 
Valves is introduced in a bulletin 
(No. V150) from Carter Controls, 
Inc., 2800 Bernice Rd., Lansing, Il. 
All necessary details, diagrams, and 
combination possibilities are  in- 
cluded. 

Circle Inform-A-Gram No. B35. 


Welding Stud, Pin, and Pad Speci- 
fications are included in the “Stand- 
ardized Stud Welding” booklet from 
KSM Products, Inc., Stud Welding 
Div’n, Merchantville 8, N. J. Illus- 
trated technical data for each type 
of welded fastener is supplied. 

Circle Inform-A-Gram No. B36. 
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Twenty-Three “Gen-A-Matic” 
Electric Plants are illustrated in a 
new catalog published by the Multi- 
Matic Corp., 14741 Bessemer St., Van 
Nuys, Calif. Gen-A-Matics include 
both a.c. and d.c. portable and stand- 
by electric plants. 

Circle Inform-A-Gram No. B37. 


Drills of All Types and for all uses 
are pictured and described in a bulle- 
tin published by Hi-Duty Drill 
Works, Fleetwood, Pa. Special drills 
are among the company’s specialties 
and both partially finished and com- 
pletely finished stocks are on hand 
for fast service. No. B38. 


Powered Lifters, Lift Trucks, and 
Lift Tables are the subject of a new 
Colson catalog. Numerous photo- 
graphs showing the Colson units at 
work in many and varied industries 
are included, in addition to specifica- 
tions. The Colson Corp., Elyria, 
Ohio, or — Inform-A-Gram No. B39. 


Air Cylinders, Valves, Arbor 
Presses, Filters, regulators, and other 
accessories are included in 18-page 
Catalog No. 55 from Air-Mite De- 
vices, Inc., 4417 W. Carroll Ave., Chi- 
cago 24, Ill. Micro model cylinders, 
designed for limited space, are also 
included. Inform-A-Gram No. B40. 


...an all electric completely 


ae 


The ultimate in tapping speed 
and economy. A.T.U. No. 3 6 
Lead Screw Tapping Machine : 
with Ettco-Emrick multiple 
spindle head and work hoild- 
ing fixture. 





A.T.U. No. 3 Lead Screw 
Tapping Unit with Ettco- 
Emrick multiple tapping head. 


fine to 
= 


New ETTCO- EMRICK A.T.U. No.3 


with forward and reverse electric clutches 


Fastest, most accurate and simplest method of lead screw tapping 
yet devised! Utilizes instantaneous-acting forward and reverse 
electromagnetic clutches to make tapping easy and automatic. 
Check these features: 
1. All-electric operation and control. 
2. No reversing motor required — electromagnetic clutches 
control tap direction. 
3. Built-in rheostat control permits torque of clutches to be 
adjusted over a range of from 0 to equivalent of 2 hp. 
4. Thread depth control to within % turn of tap. 
5. Readily interchangeable lead screws and nuts. 


Bulletin No. A.T.U. has details. Send for a copy. 


ETTCO TOOL CO., INC. 


584 JOHNSON AVE., BROOKLYN 37, N.Y. 
Chicago « Detroit * Menlo Park, Calif. * Worcester 


self-contained lead screw tapping 
a Unit ine paces no reversing motor 





Operates in any position—horizontal, vertical or at any angle. 
The A.T.U. No. 3 Lead Screw Tapping Unit can be 
incorporated into a limitless variety of tapping set- 
ups using Ettco-Emrick fixed or adjustable spindle 
multiple heads, work holding fixtures, etc. 





Distributors throughout the U.S. and Canada 


TAPPING ATTACHMENTS * MULTIPLE HEADS » TAPPING MACHINES * INDEXING FIXTURES * TAP AND DRILL CHUCKS 


CIRCLE INFORM-A-GRAM KEY NO. |10! 
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The “NesTier” Line of small parts 
handling equipment, described in 
Catalog No. DN-1000, is amply illus- 
trated with installation photos. The 
brochure also shows how an inte- 
grated plant-wide parts handling 
system can be custom tailored using 
standard stocked NesTier units, 
Chas. Wm. Doepke Mfg. Co., Inc., 
8911 Blue Ash Rd., Rossmoyne, Ohio. 
Circle Inform-A-Gram No. B4l. 


Recent Additions in Equipment 
and the expansion of production fa- 
cilities which make possible the drop 
hammer forming of titanium, mag- 
nesium, and high-alloy steel aircraft 
stampings up to 96” by 60”, are de- 
scribed in the facilities brochure now 
available from the Aircraft Div’n, 
Ledkote Products Co., of N. Y., Inc., 
35-01 Vernon Blvd., L. I. City 6, N. Y. 
Circle Inform-A-Gram No. B42. 


Vapor Degreasing, its advantages 
and the latest equipment available, 
are covered in Bulletin No. 953-1 
from Ramco Equipment Corp., 13173 
Lafayette Ave., New York 59. The 
bulletin illustrates when vapor de- 
greasing may be used and diagram- 


| matic drawings show the fundamen- 
| tals of the process. 


Circle No. B43. 


Self-Aligning “Sphereflex” Gear 
Couplings manufactured by Philadel- 
phia Gear Works, Philadelphia 34, 
Pa., are the topic of a new bulletin. 
Construction, installation, and opera- 
tional data is presented along with 
large cutaway views of three Sphere- 
flex models. Ask for Catalog C-540. 
Circle Inform-A-Gram No. B44, 


Slip and Fixed Renewable Bush- 
ings, headless liners, head press-fit 
and headless press-fit bushings are 
all described in a recently published 
brochure from Zero Index Co., Inc., 
6914 Beck Ave., N. Hollywood, Calif. 
Sizes and prices are included in chart 
form. Circle Inform-A-Gram No. B45, 


Stock Gears, Speed Reducers, Spe- 
cial Gears, and flexible couplings of 
many types and sizes are completely 
described in pocket-size Catalog No. 
70 from Grant Gear Works, Inc., Bos- 
ton 27, Mass. Special sections deal 
with the lubrication and maintenance 
of speed reducers and important en- 
gineering data on the equipment. 
Circle Inform-A-Gram No. B46. 


An Analysis and Comparison of 
Permanent Mold Castings: die cast- 
ings; forgings; plaster, lost wax, and 
frozen mercury methods of casting 
nonferrous metals is featured in the 
new folder describing the qualities 
of “B-Mold” precision non-ferrous 
permanent mold castings. A chart of 
technical and metallurgical data on 
non-ferrous alloys presently cast is 
included. B-Mold Div’n, Buckeye 
Brass & Mfg. Co., 671 N. Main St., 
Mansfield, Ohio. 


| Circle Inform-A-Gram No. B47. 
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The “Pros and Cons” of Industrial 
Truck Leasing are contained in a 4- 
page folder just released by The El- 
well-Parker Electric Co., 4205 St. 
Clair Ave., Cleveland 3, Ohio. Such 
topics as: Effects of Working Capi- 
tal, Tax Considerations, The Lease 
as a Hedge Against Inflation, Write- 
Offs in Big Profit Years, and Leasing 
ys. Borrowing Capital, are covered. 
Circle Inform-A-Gram No. B48. 


Horizontal Boring, Drilling, and 
Milling Machines are completely de- 
scribed, along with their special at- 
tachments and controls, in Portage 
Machine’s new catalog. Specifica- 


Ce 


end MILLING MACHINE 





tions and construction details on 4” 
spindle diameter machines are listed. 
The Portage Machine Co., 1046 
Sweitzer Ave., Akron 11, Ohio. 
Circle Inform-A-Gram No. B49. 


The Many Clamp Assemblies and 
Fixture Parts in the new edition of 
the Wespo Catalog are illustrated by 
means of full size templates which 
save untold hours of design time over 
the years. Many new items are in- 
cluded in the catalog from West 
Point Mfg. Co., 26935 W. 7-Mile Rd., 
Detroit 19. 

Circle Inform-A-Gram No. B50. 


“Flaw Location by Dye Penetrants” 
describes Turco “Dy-Chek” inspec- 
tion methods and offers helpful sug- 
gestions on how to perform inspec- 
tions on any metal by the dye pene- 
tration method. Get your copy of 
the 12-page booklet from Turco 
Products, Inc., 6135 S. Central Ave., 
Los Angeles 1, Calif., or— 

Circle Inform-A-Gram No. B51 


Furnace and Oven Control Instru- 
ments and Accessories are the sub- 
ject of the price list and specifica- 
tion catalog just released by The 
Bristol Co., Waterbury 20, Conn. 
Forty-eight page bulletin P1260 con- 
tains detailed specifications and en- 
gineering data for choosing pyro- 
meters and control equipment for 
heat-treating, metal processing, and 
other industrial heating applications. 
Circle Inform-A-Gram No. B52. 


The Steinle Form Generating Ma- 
chine is designed for universal appli- 
cation and is capable of rolling deep 
forms, such as Acme-threads, worms, 
and gears. “Form Generating Ma- 
chines,” from The Steinle Machine 
Co., New Britain, Conn., gives de- 
tails. Inform-A-Gram No. B53. 


Twist Drills manufactured by New 
York Twist Drill Co., Inc., 115 Main 
St., Westbury, L. I, N. Y., are de- 
scribed in Catalog No. 1. Charts on 
nomenclature for twist drill and 
decimal equivalents supplement de- 
scriptive material on all types of 
twist drills. Inform-A-Gram No. B54. 












OF all that 





the producfion 
lobor is. ; 
Of olf that contributes to the 
reduction of costs, a simple 
mechanical means for handling 
compact, heavy foads is the 
least costly, easiest to install, 
most widely used by workers. . fltE 
, [FPR 
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information in FREE 
Bulletin No. P-5404. 
Write for it! Address 

The Hamilton Tool Company 
832 South Ninth Street, 


Hamilton, Ohio 
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“Nicote,” A Metallized Ceramic 
Coating for use with both hard and 
soft solder, is the subject of Bulletin 
155 from Frenchtown Porcelain Co., 
100 Muirhead Ave., Trenton 9, N. J. 
Get application data and suggestions 
for handling Nicote in the bulletin. 
Circle Inform-A-Gram No. B55. 


The Operation of Brehm Trimming 
Equipment is illustrated in a trim- 
ming die and press catalog from The 
Steel Products Engineering Co., 
Springfield, Ohio. The booklet points 
out applications of this equipment in 
metalworking with case history 
photos. Inform-A-Gram No. B56. 





YOUR PRODUCT'S 
MOST EXPENSIVE FACTOR 


<t\\ PORTELVATOR® 


THE HANDY HAMILTON PORTABLE ELEVATING TABLE 


FITS 
THAT NEED 


Built standard to handle loads of 1000 to 5000 pounds, 
f Portelvator features the original worm, worm gear, and 

a screw principle of power transmission, plus three table 

surfaces, plus four point support. 

Prices start at $155.00—Install a couple without delay, 

and watch results. 








milton Too! 
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Flexible Nylon Pressure Tubing, 
“Nylaflow,” is completely described 
in a new bulletin issued by The Poly- 
mer Corp. of Pa., Reading, Pa. Uses 
of Nylaflow include air lines, process 
lines, coolant lines, fuel, and oil 
lines. Circle Inform-A-Gram No. B57. 


The Application of “Pyro-O-Vane” 
Controllers for holding molten alloys 
at the proper temperature prior to 
casting in Reed-Prentice die casters 
is the subject of illustrated Data 
Sheet 5.4-4 from Minneapolis-Honey- 
well Regulator Co., Industrial Div’n, 
Wayne & Windrim Ave., Philadel- 
phia 44, Pa., or — Circle No. B58. 


) THE RESULTS PROVE ITS SUPERIORITY 





The more jobs you watch this 





Non-Metallic, Dustless ‘Mono- 
Kleen” mineral shot for blast clean- 
ing is reviewed in a new bulletin by 
the Baldwin-Hill Co., 500 Breunig 
Ave., Trenton 2, N. J. Before and 
after photos show clearly the per- 
formance of the mineral shot in 
blast-cleaning a number of castings. 
Circle Inform-A-Gram No. B59. 


Molybdenum, Tungsten, and Cobalt 
High Speed Steel Bits, finish ground 
and unground, are listed in a new 
piece of literature by The DoAll Co., 
Des Plaines, Ill. Suggestions for prop- 
er grinding and mounting of bits are 
also presented. Inform-A-Gram B60. 
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rugged new Logan ‘‘6560” perform, 
the more impressive it looks, On 
the heaviest cuts, or at maximum 
speed, it turns the work smoothly, 
quietly, with precision results. 
Superior performance is designed, 
engineered and built into it. 

The Variable Speed Drive pro- 
vides instant spindle speed correc- 
tion. The oversize spindle, with 
1%” bore, turns on a ball bearing 
mounting that needs no adjustment 
within the full range of 38 to 1200 


tooKk To LOGAN Fo 


R 


rpm. The bed is a wide, deep special SPECIFICATIONS 
alloy casting, extra heavy and re- AND FEATURES 
sistant to both internal and ex- 145%” swing over bed 


ternal stresses. The two V-ways 
and two flat ways are precision 
ground. Extra strength and weight 
throughout, plus dynamic balanc- 
ing of the complete lathe practically 
eliminates vibration. Moderate 
price and low cost operation make 
the ‘‘6560” outstanding in econ- 
omy as well as in precision per- 
formance. Write for Bulletin 14-L, 
giving a full description. 


SETTER LATHES AN 


9” swing over saddle 
1%" spindle hole 
1’ collet capacity 
40” between centers 


Variable Speed Drive 
Ball Bearing Spindle 
38 to 1200 rpm 
Two-V-way, Two-flat 
way, Precision 
Ground Bed 


Precision Carriage 


D SHAPERS 


LOGAN ENGINEERING CO. 


Lawrence and Lamon Ave., Chicago 30, Il. 
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“How To Stop Foul Coolant Odors” 
describes in detail the causes of 
“Monday morning” odors, odor pro- 
ducing bacteria, and dermatitis and 
lists the step-by-step procedure 































































necessary to eliminate odors caused 
by rancid water soluble coolants. Get 
your copy from S. C. Johnson & Son, 
Inc., Racine, Wis., or — 


Circle Inform-A-Gram No. B6l. 


Floor Trucks manufactured by The 
Hamilton Caster & Mfg. Co. are il- 
lustrated and described in the firm’s 
new 64-page catalog. Full technical 


| data and specifications on the com- 


| 
| 
| 


| 





| Microscopes for industrial assembly 








| their 
clutch with interconnected brake. 


pany’s line, together with a special 
section on accessories, body styles, 
and superstructures, is given. Ask 
for Catalog No. 100 from Hamilton 
Caster & Mfg. Co., 1700 Dixie Hwy., 
Hamilton, Ohio, or — 

Circle Inform-A-Gram No. B62. 


Open Back Inclinable Presses by 
Ferracute Machine Co., Bridgeton, 
N. J., are the subject of the com- 
pany’s Catalog No. 33. Detailed 
specifications on 32 to 110-ton models 
are given, along with notes on Fer- 
racute’s positive (pin) clutch and 
new air-operated friction 


Circle Inform-A-Gram No. B63. 


Standard Shapes Available from 
Existing Tooling at Harvey Alumi- 
num are described and _ illustrated 
in a 60-page book. The catalog ex- 
plains design benefits of special shape 









| Circle Inform-A-Gram No. B65. 


extrusions, and enumerates mechani- 
cal properties and applications of al- 
uminum alloys and the standard 
tolerances applicable to the average 
shape. Harvey Aluminum, 19200 S. 
Western Ave., Torrence, Calif. 
Circle Inform-A-Gram No. B64. 


The Value of Three-Dimensional 


lines and research labs is described 
with the aid of 3-D photos in the bro- 
chure recently published by the 
Bausch & Lomb Optical Co., 635 St. 
Paul St., Rochester, N. Y. Wide- i 
field 3-D magnification for various 
assembly and inspection operations 
is explained and a model selector 
chart helps choose the proper micro- 
scope for a specific type of work. 
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Horton’s Lathe Chuck Additions— 
the “Tru-Set” and “Windsor” lines— 
are the subject of a new combination 
catalog and net price selector. Cata- 
log W-200 features quick visual se- 
lection of the various models. Hor- 
ton Chuck Div’n of E. Horton & Son 
Co., Windsor Locks, Conn., or — 
Circle Inform-A-Gram No. B66. 


Chase Tellurium Copper, a patent- 
ed Chase copper alloy of outstand- 
ing engineering value, combines 
good machinability with high elec- 
trical and thermal conductivity. A 
new booklet from Chase Brass & 
Copper Co., Waterbury 20, Conn., 
summarizes the properties of the al- 
loy and gives notes on its machinabil- 
ity. Circle Inform-A-Gram No. B67. 


Self-Sticking Accident Prevention 
Signs in three standard sizes are de- 
scribed in a new 16-page catalog (Ac- 
cident Prevention Bulletin No. 145-C) 
from W. H. Brady Co., 727 W. Glen- 
dale Ave., Milwaukee 12, Wis. All 
signs are in wordings and colors 
specified by American Standards 
Association. 

Circle Inform-A-Gram No. B68. 


How To Get More From Punched- 
Card Methods with Remington Rand 
machines is described in a new illus- 
trated folder released by Remington 
Rand, Inc., 315 Fourth Ave., New 
York 10. The complete line of 
Remington Rand punched card ma- 
chines is listed in easy reference 
form, showing their use in the prepa- 
ration of management records com- 
mon to both large and small busi- 
nesses. Ask for folder TM 930, or — 
Circle Inform-A-Gram No. B69. 


The New Punch Catalog from Pivot 
shows how to choose the right punch 
for the job and gives complete speci- 
fications and prices for each type 





punch and piercing unit listed. Ask 
for Catalog No. 548 from Pivot Punch 
& Die Corp., N. Tonawanda, N. Y., or 
Circle Inform-A-Gram No. B70. 


A Precision Toolroom Vise for use 
on jig borers, surface grinders, drill 
presses, and tappers is the subject of 
Bulletin TE2-103 offered by The 
Producto Machine Co., 900 Housaton- 
ic Ave., Bridgeport 1, Conn. De- 
signed with a large jaw opening, the 
vise will readily clamp heavy as well 
as light workpieces 
Circle Inform-A-Gram No. B71. 


Manufacturers Whose Painted 
Steel Products must withstand long 
exposure to humidity and the ele- 
ments will be interested in the new 
booklet, “How to Apply Zinc Phos- 
phate Coating to Steel in Preparation 





%& 80% saving in 
down time 


Sd Only 2 inch tool 
clearance needed 


| + Not necessary to move 
table when changing tools 


| * Eliminates loosening and 
tightening draw bolt 


| Tools completely eliminate the time lost 
| in changing conventional type tools... 
| Complete sets are available, write for 
| literature covering specifications and 
| 


| price. 


int) 


Representatives in principal cities 


PORTAGE Double-Quick 


1046 SWEITZER AVENUE e AKRON 11, OHIO. 
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for Painting.” The action of the 
Oakite CrysCoat” process, common 
uses, and simple control procedures 
required by the process are described 
in the booklet from Oakite Products, 
Inc., 157 Rector St., New York 6, or — 
Circle Inform-A-Gram No. B72. 


Forged High Speed Steel Tools 
manufactured by Modern Tools Divu 
of Nelco Tool Co., Inc., Berlin, Conn., 
are described in a new bulletin from 
the company. Benefits derived from 


forging the tools include increased 
tip strength and firmer tool body, 
because of the forged grain structure. 
Circle Inform-A-Gram No. B73. 


ow Quick Change Tools... 
ND gor SMALL MILLS... 
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114 , 
The “Squar-Vise” general utility lustrates more than a dozen different The New Die Casting Machine, 
precision machine vise will stay applications of the tool and some of Cleveland Model 200 described in a 
square when clamping pressure is the accessories that make a tool and new folder, die casts aluminum, c! 
applied and can be clamped to the die makers’ job easier. Nord Inter- brass, and magnesium alloys and G 
machine table in numerous positions national Corp., 449-T Central Ave., with a simple change, zinc, lead, and a 
A bulletin from the manufacturer, Orange, N. J., or — Circle No. B75. tin alloys. The universal, hydraulic p 


Kearsarge Tool & Mfg. Co., Kuntz 
Rd. & Bryant St., Erie, Pa., illus- 
trates the versatility of the vise. 
Circle Inform-A-Gram No. B74. 


The “Original Di-Profiler” is a 
hand tool that mechanically scrapes, 
hones, mills, files, polishes, saws, 
laps, grinds, and engraves with a 
minimum of effort on the part of the 
tool maker. A new color folder il- 





Push Button Lathe. Hardinge Bul- 
letin HLV, describing the new push 
button infinite spindle speed control 
and independent variable electric 
feed for carriage and cross slide for 
its new Model HLV lathe, has been 
released by Hardinge Bros., Inc., of 
Elmira, N. Y. 


Orange, N. J..or— Circle No. B75. 





ARMSTRONG | 


Not a cost, but an investment 


that pays year after year 
Buy ARMSTRONG TOOL HOLDERS and TOOLS for today's job and 


machine also features automatic tim- 
ing, large die hand!ing space, and ad- 
justable stroke. The Cleveland Au- 
tomatic Machine Co., Cincinnati 12, 
Ohio, or — 

Circle Inform-A-Gram No. B77. 


“Precision Finishes Mechanically 
with Roto-Finish” tells the story of 
this mass production process for 
grinding, deburring, descaling, pol- 
ishing, “britehoning,” and coloring— 
how it works and how it is used— 
and gives information on the ma- 
chines, chips, and compounds used. 
Roto-Finish Co., Box 988, Kalamazoo 
Mich. 

Circle Inform-A-Gram No. B78. 


“Tray-Tier” Trucks by Lloyd En- 
gineering can be furnished with up 
to nine individually removable trays 
for holding parts, instruments, etc. 
for transportation and use in differ- 
ent parts of the shop. A new bullletin 
from Lloyd Engineering Co., 59 
Stephen St., Belleville, N. J., lists 
complete details. 

Circle Inform-A-Gram No. B79. 


New “Semco” Steel Press Brakes 
and Forged Steel Press Brake Dies 
are illustrated and described with 
complete specifications in an 8-page 


SEMCO 


wsdl steal frees braces’ 
Te rgad shel provsy briahe dics 































they will bring you added profits thru the years. With ARMSTRONG 
TOOL HOLDERS you will be permanently tooled up for whatever 
comes, for each is a multi-purpose tool that takes cutter-bits ground 
to many shapes. Each is an efficient tool, refined thru a half century 
of world wide use. Each has strength beyond any need, extra strength 
resulting from endless research and the most modern closely con- 
trolled manufacturing methods. 

ARMSTRONG TOOL HOLDERS are inexpensive too, for they are 
produced in great numbers. They are instantly available because they 
are carried in stock by all leading supply houses in sizes and types 
for every operation on lathes, planers, slotters and shapers; for stand- 
ard operations on turret lathes and screw machines. They are profit- 
| able in use because they permit the highest speeds and heaviest feeds, 
/ and "Save: All Forging, 70% Grinding and 90% High Speed Steel."’ 

ARMSTRONG Lathe and Milling Machine Dogs are permanent 
tools too. They are drop-forged from special open hearth steel, 


SERVICE MACHINE CO.., Inc. 


198 MULLER OT. CieTABOTM 4 





folder from Service Machine Co., 
Inc., 162 Miller St., Elizabeth, N. J. 
Standard Brake Dies up to 12’ can 
be ordered from the folder. 

Circle Inform-A-Gram No. B80. 


are heat treated to extreme stiffness and toughness. They have alloy 
steel screws hardened at the tip to prevent up-setting and have 
double life, for hubs are made oversize to permit re-tapping. 

“Write for Catalog” 


“Eyelet Setting Data and Equip- 
ment” explains types of and uses for 
eyelets in industry today and gives 
valuable suggestions on their use 
and installation. Topics covered in- 
clude special tooling for problem eye- 
letting, automatic machinery, and 
eyelet attaching machines and set- 
H CIRCLE INFORM-A-GRAM KEY NO. 114! ting tools. Edward Segal Machinery, 

72 Spring St., New York 12. 
Circle Inform-A-Gram No. B81. 





; | ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People’’ 
5220 W. ARMSTRONG AVENUE - CHICAGO 30, ILL. 
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Comprehensive Bearing Data is in- 
cluded in big McGill Catalog No. 52. 
General engineering notes on ball 
and roller bearings are given, plus 
particular information covering di- 





mensions, load capacities, mounting 
details, and applications for each 
series of bearings manufactured by 
McGill Mfg. Co., Inc., Valparaiso, 
Ind. Circle Inform-A-Gram No. B82. 


Automatic Nut Forming Machines 
constitute a newly designed line of 
equipment by Waterbury Farrel 
and Bulletin 930-A-2 describes the 
machines and the processes for pro- 
ducing a wide variety of standard 
and special nut blanks and similar 
parts at rates ranging from 60 to 125 
per min. Waterbury Farrel Foundry 
& Machine Co., Waterbury, Conn., or 
Circle Inform-A-Gram No. A83. 


The “Press-Rite” No. 45 is intro- 
duced as a recent addition to the 
Press-Rite family in a bulletin from 
Sales Service Machine Tool Co., St. 
Paul 14, Minn. This 45 ton press 
features built-in steel tie rods and 
heavy 4” crankshaft at main bearings 
—features not generally found on 
presses of this capacity. 

Circle Inform-A-Gram No. A84. 


“This Carbide Age” tells the story 
of the history, development, and use 
of carbide tools in industry today. 
The processes used in producing 
tungsten carbide tool blanks are ex- 
plained and nine case histories illus- 
trate the use of various grades of 
Wesson carbide in some of the coun- 
try’s leading manufacturing plants. 
Get your copy from Wesson Metal 
Co., Lexington, Ky., or — 

Circle Inform-A-Gram No. A8s5. 


Die Cast Zinc Alloy Industrial 
Fasteners by Gries Reproducer Corp., 
400 Beechwood Ave., New Rochelle, 
N. Y., are illustrated in a new bulle- 
tin. The company’s complete line 
includes wing nuts and wing screws, 
cap nuts, tubular rivets, and recent- 
ly introduced round head thumb 
nuts and thumb screws. Complete 
specifications and sizes are listed in 
the bulletin. Inform-A-Gram A86. 


“Moly-Spray-Kote,” a dispersion of 
micro-fine molybdenum disulfide in 
a self-pressurized aerosol-type spray- 
er, is the subject of Bulletin 102 from 
The Alpha Corp., 65 Harvard Ave., 
Stamford, Conn. The compound pre- 
vents seizing and galling of metal 
parts and is effective as a lubricant 
for cold forming operations and 
wear-in. Inform-A-Gram No. A87. 


New “Universal Slotted Angle 
System” for simplified construction 
of anything from workbenches to 
warehouses, recently introduced by 
the Flowstrut Corp., 141 E. 44 St., 
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BUNCHESEE 


(with inter-mesh sleeves) 


HAVE SOLVED PRODUCTION PROBLEMS 
NOT POSSIBLE WITH ORDINARY PUNCHES! 
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New York 13, is explained and illus- 
trated in a bulletin just released. 
Basic components are slotted steel 
angle bars of 14-gauge steel, which 
can be bolted together in an almost 
endless number of combinations. 
Circle Inform-A-Gram No. A88. 


Ingersoll’s New Cutter Grinder 
Manual shows the wide range of use- 
fulness of this tool for the proper 
grinding of inserted blade milling 
cutters. Well-illustrated Manual No. 
64H also has a repair parts catalog 
and maintenance guide. The Inger- 
so!l Milling Machine Co., Rockford, 
Ill. Circle Inform-A-Gram No. A839. 
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The Durable Patent Punch is mounted into 2 inter- 
meshed sleeves which give 100% support. So the 


Punch CANNOT buckle. This permits perforation into 


metal many times thicker than diameter of hole. 


HERE’S WHAT IT 
DOES FOR YOU! 


LONGER LIFE-Punches vertically lapped and electro- 
coated. Makes for easier stripping—retards fireing 


or galling—gives longer life. 


POSITIVE ALIGNMENT: Punch is completely confined and can’t shift 


off center. 


ELIMINATES DRILLING HOLES:Where hole diameter is less than metal 
thickness, Durable Punches will EASILY perforate up to triple usual 


metal thickness. 


PUNCHES HOLES THRU RODS:Perforation easily accomplished with 


Durable principle. 


EASY PUNCH CHANGE 


punch slips into mountin 


a 


—_ en SEES ica 


DEPEND ON DURABLE TO 
SOLVE YOUR PUNCH PROBLEMS 


°R.No pressing in or out— 
g sleeves—quick asa wink. 


sift ae 
Fe ied s 


We invite questions—without obligation. Write 
| toda:;—present your problem and we'll gladly 
acquaint you with facts derived from years of 


| experience. 





Patented and made exclusively by 


DURABLE PUNCH & DIE COMPANY 
1214 W. Madison Street, Chicago 7, Illinois 
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Pope Precision Spindles are the 
subject of Bulletin S-2, a brief con- 
densation of the company’s general 
catalogs. Specifications and pictures 
of over a dozen different types of 
spindles for various uses are includ- 
ed. Pope Machinery Corp., 261 
River St., Haverhill, Mass. 

Circle Inform-A-Gram No. B90. 


“Power-O-Matic” Industrial Batch 
Ovens, air draw furnaces, box type 
muffle furnaces, high-temperature 
recirculating ovens, and_ self-con- 
tained portable electronic tempera- 
ture control units for laboratories, 


pilot plants, and production are de- 
scribed in a brochure from Blue M 
Electric Co., 138 & Chatham St., 
Blue Island, Ill. Builetin 5510 gives 
condensed descriptions and photos. 
Circle Inform-A-Gram No. B9l. 


Hi-Lo Automatic Variable Speed 
Pulleys and Hi-Lo systems are de- 
scribed in a new 8-page brochure 
from Equipment Engineering Co., 
2853 Columbus Ave., Minneapolis 7, 
Minn. Graphs, diagrams, cutaway 
views, and action photos document 
the product descriptions and specifi- 
cations. Inform-A-Gram No. B92. 


a press brake like this 
‘off the shelf’’ for $1455 





Verson now offers standard brakes 


with immediate delivery from 


Any shop where metal is bent can now take advantage of a new 
convenient way of buying quality all steel press brakes. There’s no 
need for involved proposals or a long wait for delivery. You can 


now buy Verson No. 16-48 and No. 1062 


brakes as easily as buying 


a car. Prices are published publicly and delivery of standard models 


is made from stock. 


The 16-48 (shown above) has 15 tons capacity and will bend up 
to 48” of 16 ga. mild steel. It is priced at $1455. The 1062 has 25 
tons capacity and will bend up to 78” of 16 ga. mild steel. It is priced 


at $2190. Standard 90 “ 


V”’ dies are also available from stock. 78” 


long set for the 1062 is priced at $124. 48” long set for use in either 
machine is priced at $93. These dies are capable of handling 16 ga. 


steel. 


Write for spec sheets on either model and then place your order. 
We think you'll like this new way of buying equipment. 


A Verson Press for every job from 60 tons up. 


ALLSTEEL PRESS CO. 


335 S. Kenwood Ave., Chicago 19, 


So. pn at Ledbetter Drive, Dallas, ee 


* ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 
_Verson- VERSON 
—_—_—_—_—_—_——_ 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES e 
VERSON-WHEELON HYDRAULIC PRESSES 


TOOLING e DIE CUSHIONS e 


TRANSMAT PRESSES 
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The 1020 “Steelway” Toolroom 
Lathe combines the sensitivity of an 
instrument lathe with the ruggedness 
and power of a large engine lathe. 
Design and construction features and 
specifications for the Steelway 1020, 
with 1242” swing and 20” center dis- 
tance, are covered in illustrated bro- 
chure No. 1020B from Rivett Lathe 
& Grinder, Inc., Brighton 35, Boston, 
Mass. Inform-A-Gram No. B93, 


Heavy Duty Air Cylinders—200 
psi, 142” through 14” bore, in strokes 
through 27’—are featured in Bulletin 
A-105K from Miller Fluid Power Co., 
2040 N. Hawthorne Ave., Melrose 
Park, Ill. The bulletin supersedes 
Bulletin A-105G and includes the 
new Models 77 and 83. 

Circle Inform-A-Gram Key No. B94, 


The Thread and Cylindrical Gages 
featured in the Lincoln Gage Co. 
catalog are “Lincaloy” precision 
plated to wear better. The Linca- 
loy controlled plating process offers 
the extra “wear life” of chrome and 
is guaranteed not to chip or peel. 
Lincoln Gage Co., St. Clair, Mich. 
Circle Inform-A-Gram No. B95. 


“Spearhead” Cutting Pads provide 
a rugged wearing surface for instal- 
lation of table and bench tops, cut- 
ting blocks, etc. The pads are quick- 
ly installed, won’t slide or chip, and 
are easy to keep clean. A folder 
giving further information is avail- 
able from Zimmerman Packing Co., 
Cincinnati 2, Ohio, or — 
Circle Inform-A-Gram No. B96. 


New “Super “T’” Motors with “dy- 
namic response” are the subject of 
a 12-page illustrated bulletin from 
Reliance Electric & Engineering Co., 
1088 Ivanhoe Rd., Cleveland 10. In- 
formation is included on_ speed 
ranges, acceleration rates, enclosures, 
dimensions, and selection data. 
Circle Inform-A-Gram No. B97. 


“The Magnesium Industry’s Broad- 
est Scope of Service in Fabricating, 
Assembling, and Finishing” is a 
new 8-page pictorial folder showing 
the facilities and services of Brooks 
& Perkins, Inc., 1950 W. Fort St., 
Detroit 16, Mich., for the working 
of magnesium and titanium. Also 
shown are the commercial products 
produced by B & P and the relative 
weights of the common metals. 
Circle Inform-A-Gram No. B98. 


Neoprene Rubber Permanently 
Bonded to a cast aluminum wheel 
under heat and pressure provides in- 
dustry with the newest entry in the 
abrasive wheel field. The “Ali- 
Four” abrasive wheel is designed to 
perform the four basic abrasive func- 
tions of grinding, sanding, polish- 
ing, and deburring on wood, metal, 
plastic, and rubber. The wheel’s 
live rubber base serves as a cushion 
under the abrasive cloth. Get com- 
plete details from C. R. Vogt & Co., 
1528 Third Ave., Moline M50, II1., or 
Circle Inform-A-Gram No. B99. 
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Donald A. Kilb has been appointed 
Cleveland District Representative for 
Hammond Machinery Builders, Inc. 
He represents the company for their 


line of carbide grinders, abrasive 
belt grinders, polishing and buffing 
lathes, and dust collectors. 


ae 


Frank R. Chase has been named 
Sales Manager for the Industrial Di- 
vision of the Torit Manufacturing 
Company of St. Paul, Minn. He is 
now in charge of sales and advertis- 
ing for the Torit dust collector prod- 


ucts. 
> 


New Sales Manager of the Toolset 
Division of General Riveters, Inc., is 
Lynn G. White. 


Sd 


The Aro Equipment Corporation 
of Bryan, Ohio, manufacturer of in- 
dustrial air tools, announced recent- 
ly the appointment of J. Edwin 
Heath as Division Manager in the 
Sales Department. His territory in- 
cludes North Carolina, South Caro- 
lina, Virginia, West Virginia, and 
Eastern Tennessee. 


od 


Arthur F. White is now Detroit 
District Manager in charge of direct 
factory sales for the Axelson Lathe 
and Milling Machine Division, Axel- 
son Manufacturing Company, Los 
Angeles. He has been with Axelson 
since 1939. 

> 


Ira W. Fine has been appointed 
Philadelphia area Sales Manager for 
Enamelstrip Corporation, pioneer and 
leading manufacturer of pre-painted 
metal in coil form. He joined the 
company as a salesman in 1954. 


> 


Two new Abrasive Engineers and 
anew Field Engineer have been ap- 
pointed by Norton Company. Laur- 
ence G. Holfelder has been assigned 
to the Central Indiana territory; 
James A. Coleman, to Kansas City; 
Raymond B. Goodale, to Chicago. 


> 


Utica Drop Forge & Tool Corpora- 
tion has appointed Frank L. Marshall 
to the position of Sales Manager of 
the Tool Division. In this position, 
he will aid Utica distributors with 
their sales problems and analyses. 
Mr. Marshall was formerly Vice 
President and General Manager of 
Mayhew Steel Products, Inc., Shel- 
burne Falls, Mass. 





George S. Chiaramonte, General 
Sales Manager of the E. Horton & Son 
Company has announced the appoint- 
ment of Arthur W. Gadd of Kansas 
City, Mo., as Manufacturers’ Repre- 
sentative for Horton Chuck in Mis- 
souri. 

2s 

John N. Roche has joined the staff 
of Motch & Merryweather Machin- 
ery Co., Cleveland, as a press special- 
ist. Mr. Roche, formerly of Henry & 
Wright, Division of Emhart Mfg. Co., 
will serve in an advisory capacity 
on all sales of the H & W die 
machine. 
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Lamson Corporation has announc- 
ed the appointment of Louis C. Bill- 
ings as Commercial Division Field 
Engineer. In this capacity, Mr. Bill- 
ings will be responsible for the sale 
of Airtubes, Blowers, Trayveyors, 
and Selective Vertical Conveyors, 
covering Manhattan Island. 

+e 


Latrobe Steel Company has an- 
nounced the promotion of S. L. 
Weaver to District Manager of the 
company’s Buffalo territory. Mr. 
Weaver joined Latrobe as a Sales 
Engineer after serving with the Navy 
in World War II. 


OVER 2,000 PLANTS 2 making up their 


Metal Perforating Die Sets by Whistler methods 


par 


type of press. 


SEE FOR YOURSELF Without Obligation 


IC PERFORATING Des 
OR AT kia 


se om Feet F 
list oe. e@8 : 


@ Lower die-making costs. 


@ Combine horizontal and vertical 
perforating operations. 


®@ Work in practically any size or 
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DIES 





@ All parts re-usable and 





@ Start production quicker. interchengestte. 
@ Save work handling tuber. e ae on short or 
@ Increase press production. @ Parts interchangeable right in the 
@ Versatile in job application. press. 
@ Perforate materials to \%" thick @ Magnetic dies bled on 
mild steel. templates. 
@ Adj ble dies bled on Tee 





slot die sets. 
@ Save floor and storage space. 
@ Die investment not “tied up.” 


WHISTLER DIES 








Our illustrated Catalogs show 
the simplicity, economy and 
versatility of Whistler methods. 
See for yourself why Whistler 
customers are the biggest names 
in industry. 


ARE CUTTING 
COSTS FROM 
COAST TO COAST 







S. B. WHISTLER & SONS, INC. 


748 Military Road 
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Buffalo 23, New York 
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O. A. Pfaff, president and general 
manager of American Wheelabrator 
& Equipment Corp., was elected to 
the board of directors of Bell Air- 
craft Corp. at the recent meeting of 
Bell stockholders. 

> 

A. B. Dick Company has appointed 
three to management posts recently. 
H. R. Mick, Jr. is now general super- 
intendent of manufacturing; J. A. 
Lukas, superintendent of equipment; 
and H. S. Hurwitz, manager of quali- 
ty control. 





ip 





Typical parts produced, 
a City Tool & Die trans- 
fer die. Parts shown 
range from blank to 
finished piece. 


SAVE OVER 25% on Material 


Now you can convert any standard Punch Press with a 


MEN YOU SHOULD 


M. Nielsen, vice president of The 
Babcock & Wilcox Company, has 
been elected by the board of di- 
rectors to the newly created post of 
executive vice president of the com- 
pany. At the same time, he was re- 
elected to the board. 

* 

William Taylor has been appointed 
to the post of assistant to President 
Edgar D. Leon of the Detroit Bevel 
Gear Company. In this capacity, Mr. 
Taylor is in charge of all Detroit 
Bevel Gear operations. 









This transfer die 
performs 8 to 9 
operations with 
production over 
1500/hr. Trans- 
fer mechanism 
is built into die, 
thus eliminating 
any complicated 
attachments in 
press. 











on labor, material and original machine costs. These 
dies have proven themselves for over 2 years—with 
outstanding production records. 





WRITE or CALL 
for FOLDER TODAY! 






CITY TOOL & DIE CO. 


it tele] ite] 20a 4°) 


MUNCIE - INDIANA DETROIT OFFICE 


560 Maccabees Bidg. + Detroit 2, Mich. 


TEmple 2-2322 
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money saving, labor saving transfer die. You'll save | 









TOOLING and PRODUCTION 


KNOW i 


The announcement of Ben H, 
Ward’s appointment to the position 
of manager of the company’s Fac- 
tory Division was recently made by 
The Lees-Bradner Company. Mr. 
Ward has held the positions of chief 
accountant, comptroiler, and assistant 
treasurer since joining the company 
in 1947. He continues in his capacity 
as assistant treasurer. 





Sd 


Election of D. Pierson Smith as 
vice president — sales has been an- 
nounced by Walter S. Praeg, presi- 
dent of National Eroach & Machine 
Company. Mr. Smith was formerly 
assistant secretary and assistant 
treasurer and in his new position 
will be responsible for the adminis- 
tration of sales policies and pro- 
grams. 

ad 

The appointment of Joseph I. Bosi 
as chief engineer was recently an- 
nounced by the Hydro-Line Manu- 
facturing Company of Rockford. He 
has been with the company since 
1950. 

ee 


Charles J. Stilwell, president of 
Warner & Swasey Company, has 
been elected chairman of the board 
of directors and Walter K. Bailey, 
company vice president since 1942, 
has been elected to succeed Mr. Stil- 
well as president. Mr. Bailey joined 
the company in 1919 as a special 
apprentice and advanced through 
various posts in the sales depart- 
ment. He became vice president in 
charge of manufacturing in 1951. 


> 


Harry T. Burke, formerly assistant 
to the chief engineer, has been pro- 
moted to the post of chief engineer 
of the Hastings Division, E. W. Bliss 
Company. 

& 


Don S. Connor has been named 
general manager of Micromatic 
Hone Corporation. Executive vice 
president of the company since 1945, 
he will retain this title in addition 
to his new position. Other recent ap- 
pointments by Micromatic Hone in- 
clude those of William H. Harris, 
Jr., as vice president and assistant 
general manager and R. G. Ellis as 
chief engineer. 


Sd 


Leo M. Blott is now technical spe- 
cialist for aluminum rod, bar and 
wire products at Kaiser Aluminum 
& Chemical Sales, Inc. Mr. Blott will 
headquarter at the company’s gen- 
eral sales offices in Chicago and will 
provide information and engineer- 
ing services on the machining of 
aluminum on automatic screw ma- 
chines. 
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—MEN YOU SHOULD 


Hugh C. Land succeeds William P. 
Drake as head of the Pennsylvania 
Salt Manufacturing Company’s In- 
dustrial Chemicals Division. Mr. 
Drake was recently named execu- 
tive vice president when President 
George B. Beitzel announced plans 
to retire later this year upon com- 
pletion of 25 years’ service with the 
company. 

e 


Harold O. Warnock is now chief 
plant engineer at Firth-Loach Met- 
als, Inc. A tool and die maker and 
mechanical engineer, Mr. Warnock 
is a frequent contributor to trade 
and scientific journals. His article 
“Carbide Tool Evaluation,” ap- 
peared in the February, 1954, issue 
of TOOLING & PRODUCTION. 
Jack H. Powers has been appointed 
superintendent, X-ray and metallo- 
graphy, at Firth-Loach. 


od 


Clearing Machine Corporation, Di- 
vision of U.S. Industries, Inc., recent- 
ly announced the appointment of Jo- 
seph A. Geuss as chief engineer of 
the Clearing plant in Hamilton, 
Ohio. Mr. Geuss has been associated 
with Clearing for 17 years. His last 
position was that of engineering su- 
pervisor at the Chicago plant. 


> 


U.S. Broach Company, Detroit, has 
announced the appointment of Larry 
Darnell as sales manager. 


Sd 


Edward C. Connor is now works | 


manager of the Greensburg (Pa.) 
Works of the Walworth Company. 
Mr. Connor, formerly production 
control manager, 


succeeds Carl F. | 


Lundbom, works manager since 1952, | 


who has retired after 43 years of 
service. 
oe 


The appointment of Carl A. Evers- 
man as manager of Mullins Manu- 
facturing Corporation’s Salem, Ohio, 
plants has been announced by H. O. 
Smith, vice president in charge of 
operations. Mr. Eversman was for- 
merly director of sales promotion 
and analysis at Western Automatic 
Machine Screw Co. 


> 


Frank J. O’Laughlin has been 
elected president of the Commander 
Mfg. Co., Chicago manufacturer of 
production drilling and tapping 
equipment. Mr. O’Laughlin, former 
director of sales and distributor re- 
lations, was a member of the com- 
Pany’s management committee be- 
fore his recent election. J. B. Cham- 
berlain, former head of Commander, 
will be less active in the manage- 
ment of the company, but continues 
as chairman of the board. 





O & M Machine Company, Inc., of 
Los Angeles has announced the ap- 
pointment of Paul E. Beattie as vice 
president and general manager of 
the organization. Mr. Beattie has 
been with O & M since 1943 and 
prior to that was associated with 
Western Industrial Engineering. 


Louis Srybnik is now director of 
the special projects division of the 
S & S Machinery Company, Brook- 
lyn. 
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KNOW 


The Latrobe Steel Company has 
promoted T. A. Miller to the position 
of advertising manager of the com- 
pany. 

se 

Gene R. Voigt was recently named 
to the position of assistant to the 
general manager of the Air Tool Di- 
vision of The Aro Equipment Cor- 
poration. For the past eight years 
Mr. Voigt had been sales manager 
of Mill Supply & Machinery Co., a 
St. Louis distributor of Aro air tools. 
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Gut die wear upp to one half! 


with the new PRESS-RITE 
TWO BUILT-IN 
STEEL TIE RODS run 


OPEN BACK * INCLINABLE 





Expensive 
dies last 
2 to 3 
times 
longer 











Extra heavy 
4” CRANKSHAFT 
at main bearings 








Rigid PRESS-RITE Con- 
struction . . . eliminates the 
constant flexing, shifting and 
binding caused by deflection 
that so quickly wears out dies 
and makes close tolerance work 
difficult. 

Built for the job . . . Thou- 
sands of Press-Rite Presses are 
proving their ability to take 
hard, grueling work 24-hours 
a day. They’ll do the same 
profit building job for you. 


Write today 
for full details on this 


popular new 45 ton 
Press-Rite Press. 


SALES SERVICE MACHINE TOOL CO. 


2351 University Avenue 


St. Paul 14, Minn. 








OPEN BACK + INCLINABLE oquer 21¢00€0 
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... Cadillac, from page 75 

tion on “out of tolerance” conditions. With 
competent service and production representa- 
tives at these meetings, corrective action can 
be decided upon so that responsibility may be 
assigned and follow-up accomplished on an 
organized basis. In these meetings all parties 
have a common basis for discussion of correct 
follow-up procedure, such as: action taken, 
signing and proper replacement of charts, 
proper number checks at proper intervals. 

As previously mentioned, the S.Q.C. Evalua- 
tion meeting takes place once a month as a part 
of the Quality Review meeting, the second part 
of the communication system. These meetings, 
in themselves, were a quality practice that had 
been followed for many years. The conver- 
sion was accomplished with little difficulty. 
By substituting factual statistical information 
for opinion it is possible to get immediate con- 
sideration and a remedy for most of the urgent 
quality problems. 

Since production, inspection, design engi- 
neering, methods and equipment, and S.Q.C. 
personnel are assembled weekly as one group, 
corrective action is taken with a minimum of 
delay. Discussion is confined to the “out of 
tolerance” conditions (originally disclosed by 
the evaluation meeting) as indicated by the 
various types of controls established in the 
plant. 

The most important aspect of the meeting 
is that definite responsibilities are assigned and 
that the report receives plant-wide circulation. 

Because he conducts these meetings, the 
superintendent of each productive division 
has first-hand knowledge of the projects and 
the progress. Details are purposely weeded 
out and set aside for “offside” discussions be- 
tween the people most immediately concerned. 

The third phase of Cadillac’s Quality com- 
munication method is the Scrap Control meet- 
ing. This takes place monthly and also is held 
in conjunction with a weekly Quality Review 
meeting. The purpose of this report is to high- 
light the high dollar scrap items. Each is re- 
viewed in light of its needs for additional 
S.Q.C. applications. As a result of this infor- 
mation, statistical studies are made on the 
manufacturing processes and permanent proc- 
ess controls are established when necessary. 
Such projects then become a part of the week- 
ly Quality Review meeting for proper follow- 
up. 

Equally important is the fact that the losses 
are presented to show relation to previous per- 
formance, and to price study allowances. 
This presentation is prepared from original 
car price study data and is common to all 
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manufacturing divisions. The report is dis- 
tributed to all supervision of the division con- 
cerned. It presents high dollar loss in terms 


of equivalent cars. Since it highlights the high- 
est cost scrap items, it is an excellent indicator 
of any new area deserving S.Q.C. attention. 


The success of any quality control program 
depends to a great extent on the cooperation 
of the operator and his supervisor. Unless the 
communications system is designed to help 
this “combination” solve their day-to-day 
problems quickly and efficiently such a pro- 
gram is bound for failure or slow discouraging 
progress. 

Any problem that involves the quality and: 
or performance of the Cadillac engine is of 
vital concern to operators, supervision and 
service groups assisting the engine division. 
The effectiveness of Cadillac’s system can best 
be illustrated by following a specific “quality” 
part from the origin of the problem to its suc- 
cessful conclusion. 

One of the most critical engine parts is 
the piston. Deviations from quality standards 
could result in loss of engine durability, oil 
economy and an increase in engine noise level. 
Material properties and dimensional accuracy 
of ring lands and grooves, wrist pin hole, skirt 
taper and diameter and weight balance are 
very important. Deviations cannot be toler- 
ated and the part must be in a “state of good 
control”. 

The quality control analyst reported in a 
S.Q.C. Evaluation meeting that control charts 
on the ring groove “tilt” specification (0.0002” 
downward or 0.0004” upward direction) dis- 
closed the need for investigation of the method 
of measurement. The piston rings cannot do a 
satisfactory job of controlling oil consumption 
unless they are free in the groove and unless 
the sides of the grooves are square with the 
cylinder walls. 

Because of its importance, this problem was 
referred to the Quality Review committee 
meeting for corrective action. Considerable 
variation as successive shifts recorded the data 
pointed up the fact that the measuring method 
was slow and awkward and therefore inaccur- 
acies in checking results were being reported. 

No quick solution was available. Several 
methods were tried unsuccessfully. Since di- 
rection of groove “tilt” is critical, the first 
method of acceptance with a half moon, go-—no 
go, thickness gage was discarded. Later, 
measurements were recorded from an impro- 
vised surface plate and height gage combina- 
tion fixture that checked to groove taper from 

. . « Continued on page 171 
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AN ACCELERATING TREND has been ob- 
served toward quality control being tied in 
closely with machining operations, to elimi- 
nate rejections. For example, automated Ex- 
Cell-O precision boring machines equipped for 
finish-boring piston pin holes include gaging 
stations wherein the bores are checked as soon 
as they’re completed. 

The pistons are brought to the Ex-Cell-O 
machines via conveyor, and are precision 
bored three at a time. These pistons then 
move into the next station where air gages 
check the bores. If bores are within set limits, 
the pistons move on to another conveyor. 


Ex-Cell-O auto- 
mated machine 
equipped for preci- 
sion boring wrist 
pin holes in pistons 
and checking the 
finished bores. 


AUTOMATION INCLUDES GAGING 


When size limits have been reached, but not ex- 
ceeded, amber warning lights indicate this 
fact; however, operation continues unless shut 
down by the operator. The tools are then ad- 
justed or changed at the earliest possible time. 


If the amber warning lights are not heeded, 
and a bore that exceeds the limits is produced 
in any of the three stations, the machine stops 
and a red light indicates at which station the 
defective bore was produced. In this manner 
quality control at the machine gives ample 
warning when tools require attention, and re- 
jections are thereby cut to the minimum. 


(Left) This close-up view shows pistons in the fixture, boring 
spindles in the foreground, and gages in the background. 
(Right) An electrical panel elevated above the gaging stations has 
indicating lights to signal limit warnings and rejections. 
Also mounted on the panel are push-buttons to manually 






activate the air gages when setting up. 
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Keeps Your Air-Operated Equipment Working at 
Full Capacity 





Maintains uniform Air Pressure, 
Filters Air, Lubricates Air 
Cylinders, Valves, Tools. 
REGULATOR—permits accu- 
rate regulation of pressure 
from main air line as required 
by work. 

FILTER—supplies clean, dry, 
filtered air to system, thus as- 
suring uniform, trouble-free 
operation. 

LUBRICATOR— automatically 
injects oil into air intake line 
to lubricate valves and cylin- 
ders, thus increasing life of 
parts and packings. 


LOGAN MANUFACTURES 


7,023 STANDARD 
CATALOGED ITEMS 





Free Catalog On Request 


Air Control Valves 
Catalog 100-4 






















Air Chucks 

Catalog 70-1 
Air Cylinders 

Catalog 100-1 
Air-Draulic Cylinders 

Catalog 100-3 
Air and Hydraulic Presses 

Catalog 51 

Collet Grip Tube Fittings 

Catalog 200-5 
Hydraulic Control Valves 

Catalog 200-4 


Hydraulic Cylinders 
Catalog 200-2: Also 200-3 
Hydraulic Power Units 
Catalog 200-1 
Sure-Flow Coolant Pumps 
Catalog 62 
Let Logan Engineers 
help you design 
your Air and Hy- 
draulic Circuits. No 
obligation. 
Member—National Tool Build- 
ers Association; National Fluid 
Power Association. 


LOGANSPORT MACHINE CO., INC. 
844 Center Ave. 


Logansport, Indiana 
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NumBer AL 


CUTS WWE COST OF STRAPYRG WOMRERS 





NEW MODEL 70 


MULTI-WHEEL NUMBERING MACHINE 


The most efficient method of stamping num- 
bers into metal. Repeats the same numbers 
until changed. Model 70 NUMBERALL Ma- 
chines are used in all industries to mark vari- 
ous parts. Stamps numbers, etc., quickly... 
neatly. Perfectly aligned. Much better marks 
are produced by these machines than by 
single stamps or steel type, and at a far 
lower cost. Shank for Hand or Press and 
with any number of wheels from 3 to 20. 





FLUID POWER SPECIALISTS SINCE 1916 
CIRCLE INFORM-A-GRAM KEY NO. 123! 





Hand Shank 


Write for Bulletin 
TP-70 


Can be furnished in 
1/32” to 3/8” high fig- 
ures, sharp face gothic 
or -haded roman style. 
Automatic Numbering 


plied. 


NUMBERALL STAMP & TOOL CO. 


HUGUENOT PARK 


CIRCLE INFORM-A-GRAM KEY NO. 1232 


STATEN ISLAND 12, N. Y. 















Heads also can be sup- | 














INVEST 
$399.50 TO 





—AND AT THE SAME TIME 
ELIMINATE METAL WASTE? 


All the sensational 
savings and short cuts of 
contour machining and file finishing are 
now within the reach of any shop. 


BOICE-CRANE COMBINATION 14” 
CONTOUR SAW-BAND FILER-BELT 


GRINDERS 


Perform all the operations of machines costing $1800.00, 
yet priced as low as $399.50! 


Continuous precision cutting with no back-stroke. Slices 
away hard alloys and carbon steels in one-tenth the time 
required by slow milling, drilling, shaping and hand filing. 


Produce maintenance parts, production parts, metal tem- 
plates, special wrenches, wrench templates, cams, spiral 
parts, irregular shaped stacked parts and stamping, forming 
and trimming dies in minutes instead of hours. File broach- 
ing and flash removal in 1/9 the time required by hand and 
V4 the time required by reciprocating filing machine. Eight 
speeds 92 to 4100 f.p.m. 


i 


SPINDLE SHAPERS 





BOICE-CRANE COMPANY 


963 CENTRAL AVENUE e TOLEDO 6, OHIO 
er Please send free literature on the Boice-Crane 
Fh ye (] Contour Saw-Band Filer-Belt Grinder; [1] Full- 
= line Catalog of Power Tools. 

THING £9808 Saws NAME 


FIRM_ 
ale 


STREET 


& CITY & STATE___ 


SPINCKLE SANDERS 





a 


THICKNESS PLAMERS BELT SANDERS 






CIRCLE INFORM-A-GRAM KEY NO. 1233 





PROGRESS 


NEW DEVELOPMENTS + IMPROVEMENTS + COST AND TIME SAVERS 




























































HEIGHT GAGE... OPTICAL COMPARATOR... 
The “Chesterman” The Covel No. 14 Optical Com- 
height gage uses a tri- parator has a large work capac- 
angular scale beam for ity, sturdy, precision construc- 
strength and rigidity. The _ tion, and an optical arrangement 
newly developed instru- } 
ment features a sliding 2 
head which moves 
through its entire range 
by the action of the full- 
length screw in the rear 
of the beam. The fine ad- 
justment screw is in the 
base. George Scherr Co., 
Inc., 200 Lafayette St., 
New York 12, N. Y., or — 
Inform-A-Gram No. Al. 


SCRUBBER... 

A new industrial scrub- 
bing machine that cleans 
both sides of metal sheets 


from all traces of surface that permits it to be used in 

dirt and oils has been de-  pright light in the shop. Get de- : 
veloped by the Fuller tailed information from Covel 
Brush Machine Div’n, fg Co., Dep’t C-11, Benton Har- 
Hartford 2, Conn. Here por Mich., or — 

is the longer of two Circle Inform-A-Gram No. AS. 
models, which removes 

heavier accumulations of 

surface dirt. Either ma- FAST DRILLING... 

chine processes sheets at Here’s a machine that incor- 
the rate of 60’ per min. porates two independent Govro- ; 
Inform-A-Gram No. A2. Nelson automatic drilling units, 


SQUARING SHEARS... each completely interlocked with 

The redesigned Power : , ) 
Squaring Shear is engi- ' 
neered to stall rather than 
break on overload. Fea- 
tures of the shears, by 
Diamond Machine Tool 
Co., 5111 Coffman-Pico 
Rd., Pico, Calif., are sil- 
ent herringbone gearing, 
electric clutch, central- 
ized lubrication, triangu- 
lated ram, and box type ot! 
bed. A catalog is avail- 
able from the manufac- 
turer, or — 
Inform-A-Gram No. A3. 


HIGH PRODUCTION... 

The drive mechanism 
of this 100 ton production 
press is housed in the 








ee eer ene ne 





base and pulls the head } 
down, eliminating over- an air-operated magazine, for au- i 
head thrust and assuring tomation in drilling. Parts are 
perfect alignment of automatically clamped, drilled, 


punch and die. Alpha and ejected into a chute by the 
Press & Machine Inc., machine. Govro-Nelson Co., 1933 
9281 Freeland Ave., De- Antoinette, Detroit 8, Mich. 

troit 28, Mich. No. A4 Circle Inform-A-Gram No. A6. 


Seenamiaaieal 





ON PARADE 


2 | FREE Inform-A-Grom Card for MORE Details. 





\- | CYLINDRICAL GAGES... SPECTROGRAPH ... 


n 





eee 


This new series of cylindrical With the new Dual 


gages, covering the range of from 


0.025” to 0.504” in steps of 0.001”, 


is conveniently grouped into four 





sets of 120 single gages each for 
ready accessibility and easy iden- 
tification. Contact Horberg Gage 
Co., 23 Staples St., Bridgeport, 
Conn., for complete information, 
oe — 


Circle Inform-A-Gram No. A7. 


“HARDCLAD” RADIAL... 
The “Hardclad” radial drill by 
Cincinnati Lathe & Tool Co., 
Cincinnati 9, Ohio, has a flame 
hardened column to retain accu- 
racy and prevent scoring. Fea- 
tured are the two-lever, direct- 
reading, color-match spindle 
speed and feed shift dials. All 





controls are grouped within easy 
reach of the operator. Safeguards 
for the operator include the elec- 
trical panel built into the back of 
the arm and a safety switch on 
the access door preventing ex- 
posure of a live panel. Drilling 
capacity is 142” in cast iron and 
it drills to the center of a 77” 
dia. circle. 

Circle Inform-A-Gram No. A8. 





Grating Spectrograph by 
Bausch & Lomb Optical 
Co., Rochester, N. Y., two 
specimens can be photo- 
graphed in two ranges 
simultaneously. It will 
photograph complex 
spectra found in new 
metals and materials such 
as high temperature al- 
loys, uranium products, 
and rare earths. A com- 
plete description is in 
Catalog D-272 from B & 
L, or — Circle No. A9. 


FOR CENTERING ... 
A rugged, compact 
bench-mounted centering 
machine that holds round 
workpiece concentricity 
to within 0.0003” and 
maintains drill center 
depth tolerances of 0.002” 
has been developed by 
the Central Engineering 
Co., 930 Erie St., Racine, 
Wis. The machine cen- 
ters, drills, spot-faces, 
chamfers, and pin-points 
round workpieces up to 
1” dia. of any length. 
Inform-A-Gram No. Al0: 


CHUCKING MACHINE 

New Models HCT and 
HC chucking machines 
with 3 Selector variable 
drive have been announc- 
ed by Hardinge Bros., 
Inc., Elmira, N. Y. A 
three-position speed con- 
trol lever at the head- 
stock permits the opera- 
tor to shift instantly from 
one speed to another 
without stopping the ma- 
chine. Any three sepa- 
rate speeds from 125 to 
3,000 rpm may be pre- 
selected. Circle No. All. 


HYDRAULIC SAW... 
Many new design fea- 
tures have been incorpor- 
ated into the develop- 
ment of this heavy duty, 
hydraulically operated 
metal cutting band saw 
by Wells Mfg. Corp., 1940 
Cedar St., Three Rivers, 
Mich. Ask for details on 
Model 1200. No. Al2. 






















A NEW, SIMPLE METHOD THAT 

ELIMINATES DRY GRINDING AT LAST = 
A SIMPLE 
SYSTEM 


f THAT WORKS! 





Now, with new Spra-Kool, you 
can quickly and economically 
apply spray-coolant to all 
types of dry grinding and pol- 
ishing jobs. You'll get a simple, 
dependable system that your 


~— ONLY 
operators will like to use ... one that you can ¢,3 ]00 
quickly and easily apply to a wide range of work. 


4 OUTSTANDING FEATURES 


COMPLETE 
ATTACHMENT 


4 SIMPLE, EASY TO USE—connects to any air line hose, nozzle adjusts to 
exactly suit work needs. No pumps, settling tanks, or complicated filters. 
Clean to work with — no flood of coolant, excess spray evaporates. 


2 DEPENDABLE, HIGHLY EFFICIENT—simple valve and nozzle settings 
provide a steady, uniform jet spray to tools and work — unaffected by varying 
air pressure. 


ASSURES BETTER FINISHES, INCREASED OUTPUT — cooling combined with 
forced jet penetration prevents d ge to work, increases wheel life, assures 
better finish and increased output. 


4 INEXPENSIVE, COMPLETELY ADAPTABLE — 4-6 hours continuous operation 
with one gallon of coolant. Compact unit includes coolant container, all 
necessary fittings, hose and tubing for quick setup on any make of machine. 


Write “Today for free bulletin and 


complete facts—or, better yet, send sample 
order for prompt delivery. 


ies” 
Spra-Kool) 


THE OPERATOR'S CHOICE 





NOTE: CHOICE TERRI- 
TORIES AVAILABLE FOR 
INDUSTRIAL DISTRIBUTORS, 


BAR PRODUCTS COMPANY 
3704 HIGHCREST ROAD @ ROCKFORD, ILLINOIS 





FOR DRY GRINDING 


CIRCLE INFORM-A-GRAM KEY NO. 1[726! 


WORLD'S HARDEST METAL 









c 





IMPROVED QUALity | 


Additional refinements and im- 
provements in our process have 
added still longer life to the 
wearing edges of Talide tools, 
dies and wear resistant parts. 
The result is a carbide having a 
new, unique grain structure with 
harder and tougher properties 
ROLLS than previous grades. Labora- 
tory tests reveal our improved 
grades possess 25% qreater 
strength and rigidity. Service life 
per grind up to 50% longer 
than previous grades has been 
proven in grueling field tests. 
METAL CARBIDES CORP., 
YOUNGSTOWN 7, OHIO 
Write for Catalog 55-G 






a TARBIDES CORPO 

NT. Pam 

(TALIDE’) 
~OUNe grown 7, OC 


HOT PRESSED AND SINTERED CARBIDES - VACUUM METALS 
HEAVY METAL - CERMETS - HIGH TEMPERATURE ALLOYS 











OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
CIRCLE INFORM-A-GRAM KEY NO, i263 
















TOOLING and PRODUCTION 







@ HEAVIER LINKS AND HANDLE 
Pipe extension handle cannot 
damage clamp. 





HEAVIER FRAME 
Cannot spring or bend 


under maximum load 


ALL WELDED 
CONSTRUCTION 
Outlasts stamped type 

clomps 5-1 










EXTRA LARGE 
PIVOT PINS 
300% more 
bearing sur- 
face than 
other clamps. 








COMPLETE 
CATALOG 
ON REQUEST 


ERICO PRODUCTS, INC. 


2070 E. 61st PLACE . CLEVELAND 3, OHIO 
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The INDICATING 
“MASTER MMV Cal tod Tad 
COMPAR Mmm 0) UY OKO): 


ISIBLE feel 







has the 
No Arguments as to - =O 


correctness of reading \\ 






due to “feel”. 
Use it as Comparator, 
Master Micrometer, 
Go & No Go Gage. 
I" Range reading in 


1/10,000" 
















































To attain permanent accuracy 
at these close limits, highest 
precision workmanship and 
exclusive design of mechan- 







ism are of Major Importance 


and ONLY found in "MASTER COMPAR". 


3 95 
0-1" SIZE IN a 
HARDWOOD CASE 


Also Available in LARGER SIZES 






A RIGHT HAND TOOL 
Release button for movable Anvil 
on RIGHT Hand side enables you 
to hold tool the conventional way. 
NEW— 


7 Resetting to Zero in 5 seconds 
Ask ‘or Illustrated 
Circular — Code GIOFF 


Sold thru Tool Supply Houses 
Ask for Demonstration 


Quick adjustable tolerance hands. 


Heavy TUNGSTEN CARBIDE 
Anvils will actually measure Out- 
of-Roundness, Ovalness & Taper. 


NY GEO. SCHERR CO., INC. 


[accuacr | 
“aC COMPLETE _ LINE OF PRECISION INSTRUMENTS 


200-T LAFAYETTE STREET* NEW YORK 12, N.Y. 


CIRCLE INFORM-A-GRAM KEY NO. 1264 

















——— 





The “Noburod” is for de- 
burring and chamfering the 
outer ends of rods, tubes, 
and bosses, while the “No- 
bursink” is for hole deburr- 
ing and chamfering openly 
accessible hole faces. Both 


TION MAY, 1955 127 
employ two-piece construc- a 


tion, permitting the cone 


faces to be cylindrically —/ 
ground on tool and cutter | 





\NDLE 
annot 





grinders or on any lathe, 
| with a tool post grinder. 
| Nobur Mfg. Co., 717 N. Vic- 
f tory Blvd., Burbank, Calif. 
Inform-A-Gram No. Al3. 





A Portable Temperature 
} Meter with an _ unusually 
wide range of from —50°F 
to +1,000°F is announced 
by Webber Gage Co., 12912 You're not gambling 


Triskett Rd., Cleveland 11, ( 
Ohio. The unit measures IF you have an ACE j ih the hole! 
temperatures of metals, liq- 


uids, and air. Quick cal- 
culations from the “Temp- 





ACE DRILL BUSHINGS are always a sure bet! 





Check” reading tells exact © Quality © Accuracy 
dimensions without waiting oy ¢ Largest Deliverable Stocks Anywhere! 
for work to return to normal : 
} temperature. Over 22,000 sizes, types and specifications in 
T Inform-A-Gram No. Al4. A.S.A. and ACE standards, micro and super sizes plus 
bushings for embedment in plastic or castable material. 
; . : 
NC. This New Tap Analyzer is 
3, OHIO i an accurate measuring mic- 
| roscope for providing a ACE DRILL BUSHING CO., INC. 
. . it 
} means for holding a tap ina 5407 Fountain Ave., Los Angeles 29, Cal 





firm position and in a defi- 

— nite relationship to the sev- 
eral calibrated motions of 
the instrument. Tolerance 
specifications are 0.0001”. 

} Stocker & Yale, Inc., 383 

Green St., Marblehead, 

Mass. 

Inform-A-Gram No. Al5. 
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CYCLONE 
SEPARATION 


FOR MORE EFFICIENT 


DUST COLLECTION 
—FILTERS LAST LONGER 


) = ————= The Profilometer Type RE 
- Rotary Piloter provides the 
circular tracing motion and 
easy loading needed for 
measuring the roughness of 
internal and external sur- 
faces of rotation on a pro- 
duction basis. Surfaces of 










radii from 1/32” to 2” or Aa OPT TS TE 
more may be measured. A Bp a re 
descriptive bulletin is avail- a seen 7 

} able from Micrometrical 


Mfg. Co., 345 S. Main St., 
Ann Arbor, Mich., or — 
Inform-A-Gram No. Al6. 











' 
' 
Anvil : This 15 Ton Punch Press 
's you is designed for fast. preci- 
' . 
| way. j sion stamping, minimum 
downtime, and long service ~. 5 industriel é b 
> . tts : sehanic Almost all industrial dusts can be 
ids life. Its driving mechanism collected more efficiently by Dust- 
— ' ls contained in the clutch kop. Thirty-seven standard 
ands, eC RE ER are ees models ready to use! Reduce 
ae j collar and requires no weak- installation costs — save me FY 
Out ; ening slot in the crankshaft. space. Write for descrip- ay & 
| Out- » : » ive liters > paathinn 
vant Equipped with  single-trip maashaessayinc Of 
aper. Gadsak 2 emits eat ele ALSO A COMPLETE LINE STOPS de 





OF MIST COLLECTORS 


AGE MANUFACTURING COMPANY 
1394 EAST CHURCH ST., ADRIAN, MICH. 





to two lbs operating pres- 
sure, Kenco Mfg. Co., 5211 
Telegraph Rd., Los Angeles 
22, Calif., or — 
Inform-A-Gram No. Al7. 





CIRCLE INFORM-A-GRAM KEY NO. 1272 








DOUBLE 


TOOL CRIB CAPACITY 


HALVE 
SERVICING TIME 


with Rota bina storage methods 


Many new ideas, incorporated in F-G-M 
equipped tool cribs, increase your storage effi- 
ciency. Aisle areas are converted to storage. 
Compartment sizes are made adjustable to stock 
requirements. More is put into less space and 


conveniently serviced in less time. 


Tool crib capacity is increased without addi- 
tional floor space. Operators spend less time away 
from machines waiting for tools. Loss and break- 


age are reduced. Inventory is speeded. 


Get the whole story. Write for information. 
The Frick-Gallagher Manufacturing Co., 106 So. 
Michigan Ave., Wellston, Ohio. 





CIRCLE INFORM-A-GRAM KEY NO. 128! 





TOOLING and PRODUCTION 


CHOOSE CHALLENGE... .. 


and be precision sure! 


















LATES 
CHALLENGE SURFACE P 





New! Clovis 
Black Granite 
Rated Class A- 
f- 

e accuracy 9¥0 
ee al 24 sizes. 


P lysis 
Special Ana 
. Semi-Stee! 


Fine grain. Precision 
d or hand scraped. 





groun 


STRAIGHT EDGES 

for lathe bed ways 

PARALLEL STRAIGHT 

EDGES for inspection 
of alignment. 





<< 





Z ( 
w . 

UNIVERSAL 

BOX ANGLES 





ANGLE PLATES 


Secale te wiitita V-BLOCKS In 22 sizes for BOX PARALLELS 
00025-inch accuracy of clamping & In every size for 
. ’ .0005-inch. holding work. every use. 

782 


THE CHALLENGE MACHINERY COMPANY 
Office, Factories and Show Room: 
GRAND HAVEN, MICHIGAN 
DEALERS IN ALL PRINCIPAL CITIES 


E Challenge) 


CIRCLE INFORM-A-GRAM KEY NO. 1282 





WALTON SPECIALIZED TOOLS 


CUT COSTS IN METAL WORKING 











TAP EXTENSIONS 
Added to the 
WALTON Line of 


Labor Saving Tools 


WALTON TAP EXTENSIONS are 
valuable for tapping in places 
where it is difficult or impossible, 
because of limited space, to turn 
a tap wrench. Fit all standard 
taps (4-flute, 3-flute, and 2-flute 
styles) sizes from +10—,);” to 1” 
inclusive. Made of special alloy, 
heated-treated steel. 


Write tor 
Catalog 
38. 
Free trial 


The WALTON Company 





















HARTFORD 10, CONN. 


CIRCLE INFORM-A-GRAM KEY NO. 1283 








TION 


i 








iS are 
places 
yssible, 
o turn 
andard 
2-flute 


alloy, 














MAY, 1955 


Sets of Tungsten Carbide 
Balls for sizing and finishing 
fractional-size holes by the 
ballizing process—by press- 
ing a ball of the proper size 
through the unfinished hole 
—are available from Indus- 
trial! Tectonics, Inc., Ann 
Arbor, Mich. Applications 


include toolroom, repair 
shop, short-run production, 
and other jobs where fine 
finish or size uniformity is 
important. 

Inform-A-Gram No. Al8. 





The “Rocket” Tap Sharp- 
ener is for quick resharpen- 
ing of right or left-hand taps 
of two, three, or four flutes. 
It will accommodate stand- 
ard 5-C collets of 4%” to 1”. 
Get literature from Rockford 
Die & Tool Works, Inc., 1816 
Seventeenth Ave., Rockford, 
fil., or — 


Inform-A-Gram No. Al3. 


The “Grind-A-Matic” is an nares 
air-driven precision grinding 
head that is mounted as a aoniment 
tool on a jig borer, boring 7 
mill, lathe, drill press, or 
other comparable machine 
tool, thus offering many ad- 
vantages of the much more 
expensive jig grinder. Get 
detailed information from 
Perfex Gage & Tool Co., 123 






Avery St., Mt. Clemens, 
Mich., or — tare couse 
Inform-A-Gram No. A20. at 


=—- 


The Spindles of this Drill- 
heed — the new full ball 
bearing double eccentric 
drillhead by Thriftmaster— 
have a very large range of 
adjustment and may be set 
to drill irregular hole pat- 
terns. The 20. standard 
models can be used for drill- 
ing, reaming, tapping, or 
boring on any conventional 
drilling machine.  Thrift- 
master Products Corp., 
1012A N. Plum St., Lancas- 
ter, Pa., or — 
Inform-A-Gram No. A211. 





“Rad-O-Glow” Furnaces. 
Continuous operation at 
2500°F is now possible with 
B] ue M’s “Rad-O-Glow” 
bench and floor model fur- 
naces. Features include 36 
Step tap changing trans- 
former, Triple Type extra 
heavy wall insulation, read- 
ily removable inspection 
plate for easy maintenance. 
and totally enclosed 
Switches, pilot lights, etc. 
Get literature from Blue M 
Electric Co., Blue Island, Ill. 
or — Circle No. A22. 





129 


ACMS BORESCOPES 


for close-up visual inspection 










of internal surfaces Ss. 
and hidden parts 


examination 

of interior areas 
and surfaces not 
otherwise visible. 
They save time and 
money, and prevent 
costly dismantling.» Each 
Borescope is a compact, 
self-illuminated industrial 
telescope of highest quality, 
employing a precision optical 
system, that produces a flat visual 
field. Lens systems are fully cor- 
rected for color, spherical aberra- 


RIGHT ANGLE 


A.C.M.1. Borescopes are 
available in 4 angles of 
vision (as above)—in diam- / 
eters of .120° to . ~vil yj 
—in lengths of 4” / 
720”. Special zai : 
for special 


bi ‘ 5 * ° 
ee ; tions, and coma, with all lens surfaces 
Ceepens Wp, coated to increase light transmission 
eo Bis 2 / Write for free informational folder, 


ee op y), or tell us your problem. 


if American (ystoscope Makers, Inc. 


YA 1241 aaa AVENUE NEW YORK 59, N. Y. 


CIRCLE INFORM-A-GRAM KEY NO. 1291 


ADVANCE 


CROSS-SLIDE ROTARY TABLE 





Set-Up Time a 


Cl As Much As 


Make multiple radii and angle milling cuts 
accurately with only ONE set up! On your 
standard vertical mill, equipped with 


Ui" 


“Proved by actual 


ADVANCE Cross-Slide Rotary Table, you on-the-job 
can make ali such cuts without re-clamping 
work. Size of radius you can cut is limited performance. 


only by milling machine table movement. 
Ideal for molds, dies, patterns, etc. 


WRITE FOR SPECIFICATIONS, LITERATURE, TODAY. 


ADVANCE PRODUCTS / BENTON HARBOR, MICHIGAN 


CIRCLE INFORM-A-GRAM KEY NO. 1292 
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METAL 
DISINTEGRATION 


and what it can do for you 








Literally hundreds of thou- 
sands of dollars are saved 
annually by corporations 
that are using Metalmasters 
in just tool and die repair 
alone. 

There’s a technical engi- 
neer in your area to give 
you an on-the-spot demon- 
stration in your own plant 
at your convenience. 
(NOTE: It is not uncom- 
mon to pay for a Metal- 
master with just one short 
demonstration through sav- 
ings on workpieces. 


There's a Metalmaster designed 
for your operation and priced to 
fit your needs. For information as 
to the many uses and benefits 
Metalmaster can offer you, write 
today on your company letterhead 
to: 





DIVISION OF CLINTON MACHINE COMPANY 


CLINTON, MICHIGAN 





CIRCLE INFORM-A-GRAM KEY NO. 130! 














| — 


TOOLING and PRODUCTION 


Gael BLANCHARD 
GROUND 
=! 


@SURFACE PLATES 


Made of high quality semi- 
steel. Blanchard ground to 
close tolerance for layout and 
assembly work. Plates ere re- 
inforced with heavy ribs and 
feature 3-point support. 








12” x 12” — 40 Ibs. $22.00 ea. 
10" x 14° — 50 Ibs. 24.00 ea. 
12" x 18" — 60 Ibs. 30.00 ea. 
18" x 24" — 80 Ibs. 84.00 ea. 





@ ANGLE PLATES 


Manufactured from exceptionally 
high quality castings. Pre-season- 
ing eliminates distortion p>ssibil- 





ity. 
ee x . .$2.90 a $12.25 
7 ae 3.90 Cs F » OS 
a", 4" 4.75 2? «2 1? . 50.50 
5" x 5" 9.25 


SEND IN A TRIAL ORDER TODAY! 


a ae ee ee ea 


AMERICAN POSITIVE GRIP VISE CORP. 





10C Olivine St. @ Willimansett, Mass. 


CIRCLE INFORM- A-GRAM KEY NO. 1302 








BORING HIGH SPEED 
elo) Ry ro mass, 
PRODUCTION 


=> FOR HOLES FROM 
1/16" UPWARD 


=> 17 DIFFERENT SIZES 


@ ECONOMY IN PRODUCTION 
© FAST PERFORMANCE 
® HIGH PRECISION BORING 








HIGH SPEED 
or CARBIDE 
For MASS 
PRODUCTION 


=> FOR HOLES FROM 
1/16" UPWARD 





® CONSTANT CLEARANCE 

© EASY RESHARPENING 

©@ CONSTANT SHAPE OF CROSS-SECTION 
© INDISPENSABLE FOR JIG-BORING 













=> 17 DIFFERENT SIZES 
For PRECISION 


INTERNAL Weare 
1850747 -V D1) LCE > FOR HOLES FROM 


1/16" UPWARD 
T @) 0) LS => 17 DIFFERENT SIZES 
- Made of 
CONSTANT SHAPE & CLEARANCE SUPER-HIGH-SPEED 


© EASY RESHARPENING : 
*® CONVENIENT TO USE-LONG LIFE | STEEL specially treated 
© CUT PERFECT FITTING THREADS (Available in Carbide) 





Write for Complete Data on all Tools 











COMET Tool Co. 


738-T BROADWAY e@ NEW YORK 3, N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 1303 
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New Carbide-Tipped Counterbores 
for the quick, precise cutting of non- 
ferrous metals are now available 
from The Nelco Tool Co., Manchester, 


in Localized 
BRAZING, ANNEALING, 









Zo 

















“GAS APPLIANCE SERVICE, INC. 
Industrial Gas Engines 


1201 WEBSTER AVENUE e CHICAGO 14, ILLINOIS 








} 
| 
| 
| 
Conn. The carbide tip on Series 600 HARDENING 
| (up to 3000 units per hour) 
| G. A. S. f 7 
ES | pe tee" | | 
“ HIGH SPEED } 
i HEATING UNITS 
and | 
| 
sa. | 
2a. | . , ; 
a fl @ Use city gas and air—equipped 
4 with high speed burners. 
: counterbores ends less than 0.015” @ Handle large variety of sizes 
from the pilot hole, allowing the use and shapes. Available with sta- | 
| of pilots only 1/32” larger than the tionary or rotating holding fix- 
| pilot hole and eliminating the com- tures. 
ally mon problem of leaving a shoulder , ; | 
— around the hole in the work. @ Production rates as high as t 
- Circle Inform-A-Gram No. A23. 3,000 pieces per hour. 
| A Revolving Clamp Assembly in- @ For further details on G.A.S. | 
25 | corporating a detachable, spring lock Turntable and Conveyor-Type 
25 | revolving shoe on a knob screw for Heating Units, write for Bul- 
50 | positive workholding on uneven letin No. 511. SLE ot : 1 A , 
clampdown is announced by Jergens C.A.S. Turntable Heating Unit — 
) annealing center sections of brass Tubes 
| 
| 
| 
| 
| 
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3 CIRCLE INFORM-A-GRAM KEY NO. 13/1! 
EED } : 
x ————————————— 
IDE Tool Specialty Co., 712 E. 163 St., 
+7 Cleveland. The clamp assembly will 
ON operate with either left or right PRECISE 
hand swing in holding down work ° 
M to be drilled or milled. hole location, 
Circle Inform-A-Gram No. A24. sy contour 
ca 
ES Used as a Machine Accessory or as : y f 
a self-combined bench unit, the St. inspection with 
Mary’s “Spin Roll” universal center- 


new machine 
tool microscope 


ing tool is readily adaptable for all 
, rotary machining and grinding oper- 
ations. It converts a surface grinder 














into a centerless external grinder 
-TION 
=—_ 
ION Any machine shop, large or small, can 
NG save time and money on milling and 
boring work with the new Perkin-Elmer set it can be used for transferring hole 
FROM Model 11 Machine Tool Microscope. For locations from template to workpiece. 
ARD hole location, its wide field of view The image always appears erect and 
SIZES (14") or 30x magnification makes it moves in the same direction as the work, 
possible to gage accurately toaten thou- making it ideal for checking contours, 
ED which will accommodate centerless sandth—at a glance. slots, surface conditions. The Model 11 
ated se Pate and grind radii on pilots Mount the Model 11 on an offset Microscope is compact, sturdy, rugged— 
e) nc ae Perel ge — bracket or directly in the spindle—it will designed for long life, accurate service. 
—_ manegs acts se » am os fit nearly any machine tool. When off- Write today for complete details. 
presses, and milling machines. Pivot | ee ; 
Punch & Die Corp., 373 Old Niagara | | yHE PERKIN-ELMER CORPORATION \/2°/ sORWALK, CONNECTICUT 
; Falls Blvd., N. Tonawanda, N. Y. 
Circle Inform-A-Gram No. A25. CIRCLE INFORM-A-GRAM KEY NO. 1312 
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Commander 


TAPPER 


x Wider Range...1 Tapper H 
Taps 


* Autom 


A Boring Head 


That Won’t Face P 
andies #0 to 9% 


is NOT Complete 


CHANDLER-DUPLEX Does 
ALL IN SET-UP 









atic Tap Protection ) 





BORING - EP 
FACING Dd tz 
TURNING \ 
GROOVING 

UNDER. 


The CHANDLER-~ “°""'"S 
DUPLEX Combined Boring and 
Facing Toolhead has many fea- 
tures not found in ordinary makes 
... Such as power feed for facing, 
longer slide travel, extremely fine 
adjustment, tee slot positioning of 
cutting bar, universal range and 
adaptability. 


Furnished to fit any 
Drill Press 


Commander—‘“‘The Tapper That Thinks For 
Its Operator,’’ has the adjustable full range 
torque control that instantly stops any tap when 
it becomes dull, loaded, strikes a hard spot or 
bottoms in blind hole tapping. Assures maxi- 
mum tap protection, higher production, even 
with inexperienced operators. 





Your nearby Commander Distributor can give you a 
demonstration in your own plant. Write for his name and 
a copy of the NEW Commander Full Line Catalog . 


COMMANDER MFG. CO. 


8 W. Kinzie St. Chicago 24, Ill. 
Product of Commander. .. Builder of Production Tools 
CIRCLE INFORM-A-GRAM KEY NO. 1322 


BS Ze, Ee: Punches and Dies 

BORING FACING TURNING . 

CHANDLER-DUPLEX combines et a 
Angle Iron Cut Off Die 


boring and facing — permits all 
No. 18, cut off die, for 















these operations in one set-up. 


Built for efficiency, accuracy and 
MODEL 



























stamina. 4% 2”x2”x4” and lighter an- 
8 on ae in leader 

pin die set. Fits ’most all 

A Model for makes of 25-ton and larger 
Any Size MODEL presses. Simple shearing ac- 
monger 3% tion insures straight, clean 


Machine 2» 


cut WITHOUT DISTOR- 
TION. Another of the 
many different kinds of 
punches and dies in stock 
or made to order for foot, 
hand or power operation. 
Also adaptors and die 
shoes to convert your 
press. Each precision-made. 


Immediate 












Delivery 


What are your punch and 
die needs? Consult us about 
your problems. Prompt 
service on “specials” made 
to your order. 


Write today 
for full details and 
Catalog on this combined 
Boring and Facing Toolhead 


CHANDLER TOOL CO. 


Muncie, Indiana 





Send for free illustrated catalog 
No. 154 AB. Net prices shown. 


WARD Machinery Co. woshington Chicago 6 


CIRCLE INFORM-A«GRAM KEY NO. 1321 CIRCLE INFORM-A-GRAM KEY NO, [323 
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The “Mikrokator” No. 500- 
502, precision instrument for 
dimensional measurements, 
is provided with a mechani- 
cal frictionless amplification 
device without sliding bear- 
ings or gears, so there is no 
play or binding. Three de- 
signs, in either inch or mm., 
are available from C. E. 
Johansson Gage Co., 10641 
Haggerty, Dearborn 1, Mich. 
Inform-A-Gram No. A26. 





Plastic Cutting Diamond 
Saws by Dia-Chrome incor- 
porate a new direct dia- 
mond-to-steel bonding proc- 
ess which makes possible the 
cutting of even the hardest 
plastics at high speed with- 
out coolants. Illustrated are 
10” and 18” dia saws with 
.110” kerf cutting edge and 
a 6” dia saw with .072” 
kerf cutting edge. Get full 
information from Dia- 
Chrome Co., 722 S. Verdugo 
Rd., Glendale 5, Calif., or — 


Inform-A-Gram No. A27. 





The Tapmatic “500” Tap- 
ping Attachment has a ca- 
pacity from No. 6 to 4”, 
operates on the “weightless 
tapping” principle, and does 
not require any lead pres- 
sure by the machine opera- 
tor during the tapping op- 
eration. Its positive torque 
adjustment clutch stops the 
tap when it becomes dull, 
loaded, hits a hard spot, or 
bottoms in blind hole tap- 
ping. Get complete details 
from the manufacturer, Tap- 
matic Corp., 845 W. Six- 
teenth St., Costa Mesa, 
Calif., or — 

Inform-A-Gram No. A28. 





Push Button Infinite Spindle Speed Control and inde- 
pendent electric carriage and cross slide feeds are offered 
together in the new Hardinge Model HLV high speed 
precision tool room and production lathe. Spindle 








speeds from 125 to 3000 rpm are selected by pressing a 
button on the new control box located conveniently over 
the headstock. Get complete details from Hardinge 
Bros., Inc., Elmira, N. Y., or — 


Circle Inform-A-Gram No. A29. 
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for SUPERIOR DESIGN 





SERIES “J” CYLINDERS 


ie. 


For rugged, trouble free 
SERVICE 


@ CARTRIDGE ... rod-wiper, packing, bushing in one unit. 
@ RUGGED BODY ... all steel end caps and barrel. 


@ PISTON RINGS ... step-cut joint, sealing in both direc- 
tions, long life, minimum leakage. 


@ PRESSURE ,.. 2,000 psi heavy-duty ... 3,000 psi non- 
shock, 


@ SIMPLICITY ... no tie-rods ... no retainer rings. 
Write for Bulletin No. 53 





5669 PIKE ROAD e ROCKFORD, ILLINOIS 
CIRCLE INFORM-A-GRAM KEY NO. 1331 





The PROFILOMETER ° 












can help you get 


90% to 800% 
MORE PIECES 
PER GRIND 


from cutting tools of every type! 


WELL-KNOWN COMPANIES are getting 90% to 
800% more pieces per grind—with important savings 
in production time, tool-sharpening time, and 
tool replacement cost. Here's how they do it: 

In sharpening, they grind or lap the tool faces to 
a finish of 1 to 5 microinches. A difference of a 
few microinches can vitally affect performance; so 
they specify the microinch finish and measure it with 
the PROFILOMETER to make SURE. The 
savings obtained far outweigh the little 
time required to make such measurements. 


FREE BULLETIN L22 gives 


details — includes case histories of 
savings obtained. Write for it! 





Proklemete: is a resisered trade mask 


lp MICROMETRICAL 





MANUFACTURING COMPANY. 


339 S. MAIN ST. ANN ARBOR, MICH. 
CIRCLE INFORM-A-GRAM KEY NO. 1332 
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WANT TO ELIMINATE 
SCALE, PITTING, 
DECARBURIZATION LIKE 

THIS... 








PEL 


dene :-8 AN 
FOR MIRROR-BRIGHT RESULTS 
LIKE THIS... 





Originally devised for use in the Parker 
plant, Phoenix Brand non-scaling com- 
pound is now used throughout indus- 
try for the safe, sure protection of heat 
treated steels hardening up to 1650°F. 
This dry, easily handled powder is 
sprinkled on. It then forms a hard air- 
tight shell during the heat treating 
process. As the atmosphere is sealed out 
—scale, pitting or decarburization is im- 
possible—and every piece emerges from 
the furnace clean and shiny. There are 
no rejects! No hours of costly polishing! 
Furnace capacity is materially increased 
with the elimination of cumbersome 
packs. Protective shell breaks off when 
water quenched; a short boiling in plain 
water removes coating when oil quench 
is used. Phoenix Brand non-scaling com- 
pound is recommended for use in all 
furnaces except bath type. 


5 lb. can 15.00 
15 lb.can 41.25 


25 lbs. or more 
$2.50 per Ib. 





AT YOUR MILL SUPPLIER... 
OR WRITE: 


THE PARKER STAMP WORKS, Inc 


ESTABLISHED 1871 


HARTFORD, CONNECTICUT 
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The Heavy Duty “Bel-Air” Valve 
line has been expanded by The Bel- 
lows Co. to include a new three-way 
four-way 


series as well as the 





models recently introduced. Stand- 
rd three-way models are now avail- 

able in sizes of 14”, 8”, and 12”, for 

manual or electric control. The Bel- 
lows Co., Akron 9, Ohio, or — 

Circle Inform-A-Gram No. A30. 


The G-S “Syte-Ayde” is powered 
by flashlight batteries and provides 
light in out-of-the-way places for die 
makers, pattern makers, machinists, 
inspectors, etc. Three 142 power 





mirrors, 12”, 34”, and 142” dia, are 
supplied with clips which fit rod 
ends. General Scientific Equipment 


Co., 2700 W. Huntingdon St., Phila- 
delphia 32, Pa. 
Circle Inform-A-Gram No. A3l. 


Grade CY-16 Carbide, manufac- 
tured by Wendt-Sonis Co., Hannibal, 
Mo., is reported to give longer con- 
tinuous cuts at higher tip tempera- 
ture, without tip deformation. It 
will soon be stocked in all standard 
styles and size blanks and inserts. 
Circle Inform-A-Gram No. A32. 


A New Automatic “Surefeed” to 
handle maximum stock widths of 3” 
has been introduced by The Producto 
Machine Co., 990 Housatonic Ave., 
Bridgeport, Conn. The unit can be 





mounted right on the die set so that 
the two units can be handled as one. 
No press or feed alterations are re- 
quired when mounting in any or- 
dinary press. 

Circle Inform-A-Gram No. A33. 
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MICRO-HEIGHT GAUGE 


BY FAIRFIELD GAUGE CO, 


NO OTHER GAUGE 
COMPARES FOR 
FAST, ACCURATE 

LAYOUT AND 
MEASURING 
Capacities to 
6” when used 

with this 

Fairfield Gauge 

3” Riser 


The Micro-Height Gauge is a 
precision instrument, finished in 
satin chrome, which reads like a 
micrometer and measures from 
zero at base to 3” in thousandths. 
Use as a scriber for fast layout, 
or insert dial indicator for quick, 
accurate inspection. 
Toolmakers, Layout men, and 
Inspectors do better work faster 
with Micro-Height Gauge. 

Write for illustrated circular and 
prices. 


Fairfield Gauge Company 
170 Herbert Street 
BRIDGEPORT 6, CONN. 
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COMPLETE 
THE 
DIE-SET 
AT YOUR 
BENCH 





Lacey Die-Set 
Machine 


Here’s a truly “one 

man” press. It op- 

erates with one 

hand. Handy for tool 
and press rooms, it permits the diemaker 
to complete a die-set at his bench 
saves toolroom and handling costs. “Ask 
today for full details. 


Sole Distributors 
MOORE SPECIAL TOOL CO., INC. 
726 Union Avenue Bridgeport 7, Conn. 
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Sate Eisler, Jr., edie 


EISLER ENGINEERING 60., ONC. 


732 So. 13th St., Newark 3, N. J., 
CIRCLE INFORM-A-GRAM KEY NO. 1344 
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Super Cobalt Drills, manufactured 
by Chicago-Latrobe of special 8% 
super cobalt steels, are designed for 
the tougher drilling applications be- 
yond the scope of conventional high 
speed drills. They will hold a keen 


emai 


cutting edge long at higher tempera- 
tures on materials such as stainless 
steels, manganese steels, armor plate, 





certain chrome-nickel alloys, and 
forgings. Chicago-Latrobe, 411 W. 
Ontario St., Chicago 10, Il 


Circle Inform-A-Gram No. A34. 


Mass Production of Chuck Jaw 
Blanks in standard sizes to fit ap- 
proximately 300 master chucks is 
announced by Jergens Tool Special- 
ty Co. 712 E. 163 St., Cleveland. 
Immediately available from _ stock, 
these new standard chuck jaw blanks 
are made of S.A.E. 1020 steel, accu- 
rately machined to American Stand- 
ard Form. Inform-A-Gram No. A35. 


The Same Basic Assembly of the 


new “300 Series” of four-way 14” 
valves by Mead can be used as a 
spring return hand valve, a spring 
return foot valve, a_ self-locking 


bench valve, a return cam 


spring 





No. 301 
Hand Valve 


xd 


valve, and a solenoid-actuated valve. 
Actuating levers are interchangeable 
and two large plugs facilitate main- 
tenance. Mead Specialties Co., Dept. 
SV-93, 4114 N. Knox Ave., Chicago 
41, Ill., or — Circle No. A36. 


No. 302 
Foot Valve 





Two Types of Rotary Permanent 
Magnetic Chucks have been added to 
the company line by Horton Chuck 
of Windsor Locks, Conn. The Paral- 
lel Type, with parallel lines of force 
running the width of the chuck face, 





is used for holding small components 
and thin plates; the Circular Type, 
with circular lines of force, is espe- 
cially designed for holding rough 
surfaces and for heavy duty turning, 
milling and shaping. 

Circle Inform-A-Gram No. A37. 
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ON ALL-PURPOSE 
TOOL HOLDER 


INSTEAD OF TEN 


ONE tool holder for all 
positions . . No tool 
\ chatter . .. can do in- 
é ternal boring or inter- 
nal threading . . . Ideal 
for carbide tools 
Bit sizes: ™ 5/16 


IDE co. . 
a ~/ een en 
" - Ge: ty %”, 7/16", 14", %". 


—~ << >, Furnished with 


eS Cobalt Bits 
ZB ELK TOOLS, Inc. 
ag ? — 
NB, a 





NEW YORK 7, N. Y. 








73 WEST BROADWAY 
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MIGHTY GOOD AT ANY PRICE . 
but TOPS AT $69 
A NEW — SCRAP CHOPPER 


A low cest 
ated by the 
ent of the 


ant chopper of 
ity power an 
Out free 


DURANT sox sens 


136 So. Water St., Providence 3, R 
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QUARTER TURN SCREWS ¢ SOCKET SHOULDER 
SCREWS « JIG FEET (three types) * FIXTURE 
KEYS (six sizes) * LATCH BOLTS (std. & long) 
SPHERICAL WASHERS « SPHERICAL FLANGED 
NUTS * STRAP CLAMPS (two types) * HARD- 
ENED NUTS & WASHERS « FLANGED NUTS N/C & 
N/F ¢ CUT THREAD STUDS * TEE-NUTS (twelve 
sizes) ¢ COUPLING NUTS « ADJUSTABLE STEP 
BLOCKS « STAR TYPE HAND KNOBS « HEXAGON 
TYPE HAND KNOBS « KNURLED HEAD SCREWS 


WML 


116 HOLLIER AVE., DAYTON 3, OHIO 





T-NUT & STUD SETS 
STEP BLOCK SETS 
PUNCH PRESS SETS 














CIRCLE INFORM-A-GRAM KEY NO. 1353 
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USE LIGHTWEIGHT ANCHOR 
BUSHING DRILL TEMPLATES 


; Lightweight sheet metal or plastic An- 

SF STANDARD chor Bushing drill templates are easy to 
REGULAR : 

handle. You reduce worker fatigue and 


are able to use “‘off-the-floor’’ storage 
facilities. 


Sheet metal Anchor Bushing drill tem- 
plates weigh about one third the weight 
of conventional drill tooling. Depending 






NUT PLATE 


Anchor Bushings for on lamination thickness, plastic Anchor 
chest mate Gm Bushing drill templates are similar in 
templates. 


weight to sheet metal templates. 


CIRCLE 
fi . When compared to drill jigs or fixtures, 
Ww 


additional Anchor Bushing benefits are 








’ 
KNURLED & wD realized in lower cost for materials and 
‘ : 4 : ae 
ws bushings and in less skilled help re- Used in tight quarters, a sheet metal 
a 1 ‘ P ° Anchor Bushing Drill template at Ryan 
we quired to produce accurate drill tooling. Aaveneatiend Catepaee, Gan Cee, Callterto 


‘a9 

~~ DIAMOND Easy-to-make drill tooling is described 
in the Anchor Bushing Catalog — write 

Anchor Bushings for for it. 


laminated plastic drill Von RIVET TOOL COMPANY 


templates. WMIl 8924 BELLANCA AVE., LOS ANGELES 45, CALIFORNIA 
CIRCLE INFORM-A-GRAM KEY NO. 1361 











Gaya PRESS BRAKES 


For Every Sheet Metal Requirement 
MmMLARGE 


Double geared and twin 














FIXTURE 
CLAMPS 


driven for balanced distribu- and Components 











tion of power. * e 





Save up to 70% on 
Fixture Designing & Machining 


S M A L L ——" we There is a WESPO Clamp Assembly 
to suit every job—15 styles—136 








Features of this Press Brake, which are WRITE FO 900 parts available. 
found only in more expensive presses — =] FOR 


Stroke, Shut Height Full T2"2 iw NEW bigest retl " 


Send for NEW catalog illustrating 














newest models of Press Brakes and In- at 5? 
cluding Standard 90 Carbon Forged - INCLUDING 
Steel Press Brake Dies. NEW 


PARTS 
NEW 
SIZES 


























SERVICE MACHINE CO., INC. 


ESTABLISHED 1919 


WEST POINT MFG. CO. 
26935 W. 7 Mile Rd., Detroit 19, Mich. 





for your convenience TWX—DE894 


162 Miller St. @ _— Elizabeth 4, N. J. 
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Designed for Non-Ferrous 
Metals and Plastics, Relco 
five-fluted spiral surface 
mills shave instead of gouge 
a deep smooth finished cut. 
Each of the cutting surfaces 
is curved to a 20° spiral so 
each runs two-thirds around 
the tool for a multiple, 
angular, continuous cutting 
action. Relco Carbide Tool 
Co., Inc., Box 124, Elmwood 
Sta., Providence, R. I. 
Inform-A-Gram No. A38. 





Spur and Helical Gears are inspected on the produc- 


tion line by the “Span” system with this new dial cali- 
per. The well-balanced, light-weight instrument has an 


adjustable, movable anvil. 

Its parallelogram mechan- 

ism is machined from the 
solid gage frame, so there 

are no springs, pivots, and 
levers to loosen and cause 
inaccuracies. Ask for techni- ; 
cal information from Sen- % 
sory Devices Co., Box 204, 
New Vernon, N. J., or — 
Inform-A-Gram No. A339. 





Increased Feed Rates used 
with Millit’s inserted blade 
face mills have led to the 
use of an extra “finishing” 
tooth on many of these cut- 
ters, for improved surface 
finish. Illustrated is an 8” 
face mill with 30 carbide 
roughing blades and a fin- 
ishing tooth of the same 
size, rotated 90°. Get details 
from Millit, Inc., 49 Flint St., 
Rochester 8, N. Y. 
Inform-A-Gram No. A40. 





“The Dustsnaire” removes 
all particles above five mi- 
cron grain size of a specific 
gravity of 1.5 or higher, 
making the unit especially 
valuable to grinding ma- 
chine users. Its design is 
based on aerodynamic prin- 
ciples and no filters are used 
in its construction. The 
Dustsnaire is easily portable. 
Abrasive Machine Tool Co., 
E. Providence 4, R. L, will 
supply a catalog, or — 
Inform-A-Gram No. A4l. 


Holes Up To 7%” Dia 
through *4” mild steel and 
holes up to 1/16” dia 
through 5s” mild steel can 
be punched with the new, 
compact “Semco” S-34 struc- 
tural punch, which is equip- 
ped with two sets of punch- 
ing tools and a floating 
punch head. Get descriptive 
literature from Service Ma- 
chine Co., 162 Miller St., 
Elizabeth, N. J., or — 
Inform-A-Gram No. A42. 
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SS not producing enough? 4 \ A 
1" KEE 1G a \ : 





Carbide tools breaking down? 






“ > \s B 
Use CROBALT cast alloy tools! 


CROBALT cast alloy cutting tools outwear and out- 
produce HSS... withstand shock and vibration far 
better than carbides . . . give 15% to 35% more 
pieces per grind than other cast alloys! They've 
been proven through 23 years in the largest metal- 
working plants; and today they're better than ever. 
Try them and see! 


FREE CROBALT BULLETIN 


describes the conditions where cast 
alloy tools are BEST — and tells 
how to use them to full advantage. 
In it, you may find the way to 
higher production at lower cost. 
Write for Bulletin 101. 


DISTRIBUTORS: We invite your inquiries. 


Crobalt, Inc. 


2800 S. State St., Ann Arbor 5, Michigan 





West Coast: 111 Eucalyptus Dr., El Segundo, Calif. 
CIRCLE INFORM-A-GRAM KEY NO. 1371 


FOR YOUR THE VOGEL TUBE 


CUT-OFF MACHINE 


POWER PRESS 





HIGH PRODUCTION: In your power 
press the VOGEL TUBE SHEAR cuts any 
diameter or wall thickness of tubing 
within range of machine from 1/3 to 1 
second per cut. 


MINIMUM BURR: Cuts square ends 
with minimum of burr. 


LOW MAINTENANCE: Simplicity of 
design with few moving parts insures 
low maintenance. “Set-up” can be done 
by anyone with very little training. 


INTERCHANGEABLE: Die blocks avail- 
able to cut tubing sizes from Ye" O.D. 
to 2” O.D. 


AUTOMATIC STOP: Holds 
lengths to plus or minus .010” 
cut from any mill lengths of 
tubing. 


SEND FOR 

No. 12 VOGEL CUT-OFF MACHINE SAMPLE 
Takes tubing up to 4 O.D. x 3/32” wall. CUTS AND 
No. 2 VOGEL CUT-OFF MACHINE : pescniprive 
Takes tubing up to 2” O.D. x %" wall. LITERATURE 





TOOL AND DIE 
CORPORATION 
1817 N. 32nd Ave. Melrose Park, Illinois 


Fillmore 5-0160 
CIRCLE INFORM-A-GRAM KEY NO. 1372 
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with the — ' 
SERVCO 
MASTER 
STAND 


No. 1004 
24” to 64” 
height range 


Instrument craftsmen designed this 
stand to permit faster and more accurate 















set-ups of minimum height Jigs and 
Fixtures, Machinery Alignment, and 
Tooling and Production. Provides users of 
transits, levels and jig collimators with 
the most accurate, stable, flexible and 
safe stand ever designed for industry. 


| HUNDREDS NOW IN USE BECAUSE 
OF THESE EXCLUSIVE FEATURES: 


Vertical micro-feed adjustment 
Lateral adjustment through 360° 
Easy portability | 
Weighted base with low c.g. 
Precision rigidity 

Competitively priced 


> FOR FULL 51” TO 82” 
a | HEIGHT RANGE SELECT 
THE SERVCO NO. 1001 
MASTER STAND 
a Identical in construction 
and working parts to 
the Master Stand 
No. 1004, provides for 
maximum instrument 


| heights | 
| 
a 
Nb Be 
| Se re “EQUIPMENT FOR 
' JIG BUILDERS” 
wre * ov SURVETORS SERVICE CO 





YOUR COPY OF 


ae SURVEYORS SERVICE CO. 


gy PRECISION INSTRUMENT SPECIALISTS 


2021 South Grand Ave 











* Los Angeles 7, Calif. 
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“Spelmaco Spotters” 
punches, tapped lightly with a ham- 
mer, are used to transfer the location 
of tapped, threaded, drilled, or ream- 
ed holes. The Spelmaco set contains 





28 punches in sizes increasing by 
1/64”, from 3/32” to 1%”, plus a 


handy 17/32” size. R. L. Spellman 
Co., Dep’t 5, Urbana, Ohio, manufac- 
turers the units. 

Circle Inform-A-Gram No. A43. 


High Speed Aircraft Extension and 
Threaded Shank Drills are manufac- 
tured by Whitman & Barnes, Div’n 
of United Drill & Tool Corp., Plym- 
outh, Mich., for use when drilling 
regular drills. Threaded shank drills 


— =? 








a 
a ANKS WITH /." HEX 


are used in close quarters and, with 
angle drives or flexible shaft drives, 


at difficult angles. An _ illustrated 
circular shows specifications and 
prices. Inform-A-Gram No. A44, 


The New Portable Seam Welder by 
Cayuga welds seams from five to 20’ 
long. The self-contained unit is 
easily handled by one man and is 








ti = 
designed to take the welder to the 
workpiece, eliminating costly set up 
time. Get details from the Cayuga 
Machine & Fabricating Co., Inc., De- 
pew, Buffalo, N. Y., or — 
Circle Inform-A-Gram No. A45. 
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“FAST CUTTING” 
Metal Finishing Compound 





e For ALL Types Lapping Ma- 
chines. 

e Stays in 
agitation. 

e Corrosion preventing, excellent 
cleaning, perfect wetting, does 
not become rancid. 

e Prevents stone loading when 
honing. 

e Stocked in all popular types, 
grits—320 and finer. 


Write for literature on our scientific- 
ally different compound and products. 


ABRASIVE ENGINEERS 
245 Waukegan Ave., Highwood, Illinois 


Sales Agency for SCIENTIFIC ABRASIVES 
(not inc.) 


suspension without 





CIRCLE INFORM-A- GRAM Kev NO. 1382 





YOST DRILL PRESS VISE 


e This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 
OFFERED IN TWO SIZES 








Width of Opens Weight 

Vise No. |Jaw, Inches! Inches Pounds 
1D 312 | ZT 1242 
2D | 5 512 23 





Do vou need a vise of ANY type? 
Write today for bulletin on 
the extensive Yost line 


YOST MFG. COMPANY 
1000 MAIN STREET 
Meadville e Pennsylvania 


_ CIRCLE INFORM- A- GRAM KEY NO. 1303 








MOISTURE CONTROL 
in _Compressed Air 


you re having trouble with vapor, water, 


moisture, oil, rust, dirt, etc. in compressed air, 
let me te you how a simple, inexpensive 
method renders air thoroughly dry, clean. 


More than a separator, it captures destructive 
vapor BEFORE it can condense when air cools 
at points of application. Many plants saving 
up to $140 per day in spraying, blasting, mold- 
ing, drying, etc.; ideal for instruments. Write 
P. S. Becker, Engineer, 5778 Old Ridge Rd., 
Swanville, Erie 7, Pa. 
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Newly Developed “Hi-Cyclic” 
Solenoid Valve-Piloted Air Valves 
line by Beckett-Harcum Co., Wayne 
Rd.. Wilmington, Ohio, has been ex- 
tended to include sizes up to 1”. The 





units are compact, vet capable of 
high actuation rates and have the 
ability to operate on short electrical 
signals. Inform-A-Gram No. A46. 


The Vi-Speed 
“Dehumidi - Filter,” 
Model 5 for com- 
pressed air systems, 
is designed to ful- 
fill the many re- 
quirements for a 
highly efficient low 
volume filter on in- 
strument air lines. 
By removing all 
contaminants, the 
Vi-Speed assures ef- 
ficient operation of 
the instruments or 
other low volume IND 
pneumatic equip- 
ment. A brochure 
is available from 
Van Products Co., 
5778 Old Ridge Rd., 
Swanville, Erie, 7, 
Pa., or — Inform-A-Gram No. A47. 


OUT» 


' 
t 


Li. 


A Heavy Duty Machine Limit 
Switch designed for long life with 
minimum maintenance and greater 
ease in wiring has been introduced 
by Clark Controller Co., 1146 E. 152 
St., Cleveland 10. Features include 
increased wiring space, complete 
separation of electrical and mechani- 
cal mechanisms, and switch rating 
at 10 amps continuous capacity up to 
600 volts a.c., 550 volts d.c. 

Circle Inform-A-Gram No. A48. 


An Inconel Pusher Tray, with 
channel frame which allows it to ex- 
pand and contract when heated with- 
out becoming deformed, is being pro- 
duced by Wiretex Mfg. Co., Inc., 40 





Mason St., Bridgeport, Conn. The 
trays have been used successfully 
for the carbo-nitriding of small 
metal parts at a temperature of 
1500°, Inform-A-Gram No. A439. 
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TROUBLE-F 


deburring & countersin 


wana |=@)|=)110) 


UNIFLUTE COUNTERSINK 












» 






Engineered for maximum efficiency with simple single 
flute design, FORD'S new high.speed steel Uniflute ends 
all deburring and countersinking troubles on soft stringy 
steels, aluminum, brass, bronze, plastic, rubber, wood 
and other materials. FORD'S new HSS Uniflute covers 
a wide range of hole sizes with one diameter tool. Its 
cutting action is effective from the working point to the 
major diameter. Job-engineered shear angles allow 
superior free cutting, insure trouble-free action, even at 
higher speeds. 


FREE information. Bulletin HSS 408 gives complete in- 
formation about Ford's new Uniflute 
countersink, plus easy 4-step instructions 
on how you can resharpen the Uniflute 
in your own tool room, 

Catalogue No. 207 gives all facts on 
more than 277 FORD rotary tools in- 
cluding HSS ground cutters, rotary files, 
countersinks; CARBIDE cutters, end 
mills, grinding burs. Send today! 





M. A. FORD MFG. CO., INC. 


Pioneers in rotary tools for more than 30 years 
817 W. River Street, Davenport, lowa 


FORD regrinding service adds tool life, reduces tool costs! 


CIRCLE INFORM-A-GRAM KEY NO. 139! 





QUALITY TOOL-ROOM ACCESSORIES 


REI AT MODERATE PRICES! 


BALL HANDLES - Threaded 


ROUND, OVAL, MUSHROOM PLASTIC AND ROUND STEEL 








ROUND OA OVAL OB OVAL MUSHROOM ROUND 
PLASTIC PLASTIC PLASTIC PLASTIC STEEL 





These are designed for machine tools, jigs, fixtures, shift 
lever handles, etc. and give your product that ‘“‘dressed up’’ 
appearance. Made in a wide variety of diameters and thread F REE! 
sizes. Steel ball handles are turned from bar stock. Highly ” 
polished. Low prices and the finest quality. 


¥ ; NEW > 
ALSO clamping handles, C.I. hand knobs, malleable machine oO os 


handles, compression springs, hand wheels, spherical washers CATALOG 
and manv other accessories and comnonents at low prices. 


REID TOOL SUPPLY CO. Muskegon Heights, mich. 
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iat 


ough grinding jobs? 


Check 


high speed precision 
grinding heads! 





| 


Many seemingly impossible grind- 
ing problems have been solved by 
adapting Vulcanaire to standard 
machines or by using one of Vul- 
can’s specially designed machines. 


On Surface Grinders, merely re- 
move clamp 
vertical or horizontal adaptor to 
machine illustrated. No belts 
necessary. For instance, Vulcanaire 
used in connection with Vulcan’s 
Rotary Table for Surface Grinders 
permits the grinding of a circular slot. 


wheel and guard, 


as 





Grinding circular slot 
using Vulcan's Rotary 
Table and Magnetic 
chuck, 


Adaptors are in stock to fit the spindle 
of Vertical Milling Machines for grinding 
contours, holes and slots. 


On Internal Grinding Machines Vulcan- 
aire’s infinitely controlled speeds furnish 
the 
sulting in faster production and micro 
finish. The adaptor sleeve fits into pres- 


ent housing. 


correct surface cutting speed re- 


Applied to Jig Boring Machines, Vul- 
liked by 
because 


canaire is leading precision 





accuracy is 
jig 


manufacturers its 
guaranteed, producing Vulcanaire 


grinding of large and small parts. 


Vertical adaptor for Sur- 
face Grinders. Grinding 
small slots 


Send us a blue print on your tough- 
est grinding problem. Recommen- 
dations sketches will be ree 
turned to you— no obligation. 


and 


Major Vulcan Services 
Engineering, Processing, Designing 
and Building... Special Tools ...Dies 
... Special Machines . . . Vulcamatic 
Transfer Machines Automation 





Sevtnantet application. . including the Vulcan Hydraulics 
> he it a shoulder that Form, Pierce, Assemble and size. 


Vulcanaire Jig Grinders 
Motorized Rotary Tables . 
Tooling. 


VULCAN TOOL CO. 
10 PRITZ STREET . DAYTON, OHIO 
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RAPIDOR TURNING TOOLS 


feature 
INTERCHANGEABLE BLADES 





ONLY ONE 


k hel 
TOOL NEEDED Here are ways Bokum can help you 


save on turning tool investments: 


ROUGHING 
1 Long tool life; blades only 
| 
a € SEMI- need be replaced. 
SS FINISHING 2 | holder for three different lathe 


operations; high speed steel and 
carbide-tipped blades available. 


L 





3 Cutting, clearance angles are built 
into the cutter; there’s constant 
clearance throughout life of tool. 


4 Shape of cross section 
remains constant. 





5 Resharpen top face only. 

FINISHING 

6 No set-up problems. 

7 Rigid, large chip removal— 
cool cutting action. 


8 For roughing, semi-finishing 
and finishing; 
for cutting off and threading. 





WRITE DEPT. E FOR CATALOG 454, 









PATENTS PENDING 





14775 Wildemere Ave., 
Detroit 38, Mich. 


BOKUM TOOL CO. 
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THE VISE WITH A 


THOUSAND GRIPS 
aad 


a 





‘FLEXIBLE JAWS’ GRIP ANY SHAPE! 


Positive grip vise. Grips any irregular shape. Grips secure 
and positive for the most precise milling, drilling or cutting 
operation. Eliminate the time and expense of blocking and 
shimming irregular pieces for toolroom machining. Try it in 
your shop. Save time and dollars on small production runs. 
Write for complete information now. 


Applicable on any machine tool. 





WILLIMANSETT, MASS. 
CIRCLE INFORM-A-GRAM KEY NO. 1403 
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1 help you 
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jailable. 


S are built 
onstant 
2 of tool. 


hing 


ding. 


LOG 454. 


&'S PENDING 
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ips secure 
or cutting 
cking and 
Try it in 
‘tion runs. 





SE CORP 


TT, MASS. 
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This Revolving Stop has a free-turning head that re- 
volves easily on ball bearings, reducing friction and elim- 
inating heating and scoring of the work and the stop face. 
Fine-pitch threads permit 
micro-adjustments without 
disturbing the body of the 
tool and reversing permits 
using the stop through the 
turret when machining long 
workpieces. Marcellus Mfg. 
Co., Belvidere, Il. Circle Inform-A-Gram No. A50. 





This Small Live Center is 
designed for heavy as well 
as lighter duty. It has a 
ball radial bearing that does 
not take thrust load, a heavy 
duty ball thrust bearing, and 
an Ojilite bronze bearing at 
upper end of spindle. Get 
details from Motor Tool Mfg. 
Co., Box 3805, Detroit 5, 
Mich., or — 
Inform-A-Gram No. A5l. 





This Precision Ball Bear- 
ing Mechanical Wheel Dress- 
er, recently announced by 
Aer-O-Matic Tool Co., 5059 
W. Diversey, Chicago, has a 
258” outer dia and 17, 16- 
gauge cutter discs for longer 
life with better grinding and 
less dressing. Three types 
of spindle units are available 
as are holders for any type 
grinder. 

Inform-A-Gram No. A52. 





The New Type Cartridge 
Air Valves developed by 
Carter Controls, Inc., 2800 
Bernice Rd., Lansing, II1., 
operate on balancing and un- 
balancing air surrounding 
the piston. They are equip- 
ped with integral speed 
throttles of balanced type 
and give smooth hydraulic- 
line action to air cylinders. 
Inform-A-Gram No. AS53. 


“Servo” Master Stands for optical instruments permit 
faster, more accurate setups of jigs and fixtures, ma- 
chinery alignment, and gen- 
eral tooling and _ produc- 
tion. Features include ver- 
tical micro-feed adjustment, 
lateral adjustment through 
360°, and easy portability. 
Get literature from Sur- 
veyor’s Service Co., 2021 S. 
Grand Ave., Los Angeles 7, 
Calif.. or — 

Inform-A-Gram No. A54. 


<a 


, - 


~_— 





A Portable Welder with 
the capacity of big units, that 
may be carried or rolled 
from one department to an- 
other, has been perfected by 
The Generator Sales Co., 
1627 N. Damen Ave., Chi- 
cago 47. Model 2BW plugs 
into any outlet and is easy 
to operate. Get a catalog 
sheet from the manufactur- 
er, or — Circle No. A54. 
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AIR-MITE AIR CYLINDERS 


Low Col Compact Powerfidl Rigged 


AIR-MITE Cylinders—made in single | 4 Mounting Types 
or double acting series—in 4 mounting 
types, are high quality cylinders at a 
low price. Simple, rugged design and 
compact construction give them long 
life, permit easy mounting on jigs, 
fixtures, tools, or machines. Used 
wherever power holding; pushing, 
pulling or lifting is required, AIR- 
MITE cylinders will meet your most 
exacting standards of dependability Vertical 
and long life. Write for complete Thrust 
catalog and prices. 









Parallel 
Thrust 





1. Ground and 
polished steel ram 


4. Bronze oilless 
ram bushing 


2. Brass, true- 
bore cylinders 5. Five steel Clevis 


wn 
3. High strength a Mounting Ou 


aluminum alloy 6. Brass hose 





cylinder heads stems 


FURS Ea 


4417 W. CARROLL AVENUE e CHICAGO 24, ILLINOIS 
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For Better Too/ 
ond Die Lubrication! - 
















Shorten costly break-in periods t 
Simply spray on this perfect 
parting agent from self- 
dispensing aerosol! Useful too 
in PATTERN MAKING — 
releases patterns from master 
molds with minimum surface 
defects. Remember... 


WHERE ANYTHING STICKS 
it always pays to try 
IMS SILICONE SPRAY 


Get new tools into production 
sooner. Keep a few cans handy 
all the time. Order today! 


DELIVERED PRICES ——— 
$2.00 


SS eee 
Unbroken Dozen . . . $18.00 
. $197. 40 


SLICONE ‘SPRAY 


MOLD RELEASE 


fal i= 
a last - marti 





Unbroken Gross . 


INJECTION MOLDERS SUPPLY CO. 





3514 LEEROAD WYoming 1-1424 CLEVELAND 20, OHIO 
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Powered by the press ram... 
independent of the die 


2 SIZES Cuts steel up to 4” thick 


sw OD owe DS 


Guaranteed — money back if not 100% satisfied 





New LOW prices WRITE FOR FULL 








on the JACO DETAILS TODAY! 
AUTOMATIC 
STOCK REEL Dealer Inquiries Invited 











96 HIGH STREET 2 HINGHAM, MASS. 
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A NEAT LITTLE PRESS BRAKE 
FOR SMALL FORMINGS... 


WHITNEY 
JENSEN 

No. 247 
18-inch 
PRESS 
BRAKE 


47 Strokes /min 


CAPACITY 
14-Ga. Mild Steel 
or 44 Tons 


Write for 
BIG NEW 
[ CATALOG 


“GED ADJUSTMENT DOWN 





WHITNEY METAL TOOL COMPANY 
712 Forbes St., Rockford, Ill. Since 1910 
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EVERY ENGINEER 

____——=gg=|—swill want 
HANNIFIN | a Copy of 
an cower this 


wes BULLETIN 












won atio® 
aountest £28 — 


WRITE FOR BULLETIN 213. Complete details and mounting 
dimensions on Hannifin Series “A’’ Square Type Fluid 
Power Cylinders, usable up to 200 psi, air or oil. This is 
the cylinder with the new, externally removable cartridge 
gland...the biggest improvement in cylinder design in 
the last 50 years. The “A” line is complete! 11 bore sizes 
from 114” to 14”—13 standard mountings, many combina- 
tions. Steel heads. Brass bodies. Piston rods ground, 
polished and hard chrome plated. Send for Bulletin 213. 
It’s the easiest catalog to use in the cylinder business. 


HAN NIFIN 














Hannifin Corporation, 563 S. Wolf Road, Des Plaines, Illinois 
Air and Hydraulic Cylinders 


@ Presses @ Air Control Valves 
CIRCLE INFORM-A-GRAM KEY NO. 1422 


Drill Hardened Steels 


without Annealing — 


oh = 
The New 
IMPROVED 
“HARDSTEEL’ 






‘ ; ° 
Qe” ca 
With the new, improved “HARDSTEEL” Drill, you can 
do accurate, smooth drilling, countersinking, counter- 
boring and reaming in steels hardened by any process 
without first annealing the work. And they work with 
equal ease on work-hardening steels and high carbon— 
high chrome steels of any degree of hardness. 
“HARDSTEEL” Drills fit standard drill presses. They 
Save time and reduce rejects. They permit engineering 
changes requiring additional drilling after hardening. And 
parts drilled after hardening always match at assembly, 


Write for a copy of the “HARDSTEEL” Operators 
Manual showing how “HARDSTEEL” drills are cutting 
costs in thousands of plants. 





Also makers of — 
BLACK DRILLING 
UNITS — AUTOMATIC, 
SELF-CONTAINED — 
FOR COST-CUTTING 
PRODUCTION ON 
ALL MATERIALS 


ees “foro” 
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You Harden It—We'll Drill Ir— 
With “HARDSTEEL” 


BLACK DRILL COMPANY, INC. 


1368 East 222nd St.* Cleveland 17, Ohio 














ION 


1g 
id 
is 
ze 
in 


ye & ® 


5 


INinois 
Valves 


wo 





f- 
ss 


y 
i34 
id 
Ys 
rs 
14 





of — 
ING 
AATIC, 
iED— 
TING 
| ON 
ALS 


nation 











MAY, 1955 


The’ “Time Recorder & Totalizer”’ 
provides a continuous operation rec- 
ord of any electrically operated ma- 
chine or process. Chronologically 
marked tape registers every “on” 
and “off” period. The totalizer gives 





a total of the complete “on” times 
of the equipment. It is by Heat- 
Timer Corp., 657 Broadway, New 
York 12, and is valuable for deter- 
mining servicing schedules and parts 
replacement. Circle No. AS56. 


Lima Gearshift Drives (Type 
R3DC) are ideally suited for applica- 
tion to all types of machinery and 
processing equipment where a lower 
than normal range of positive selec- 


py 





tive speeds is required. 
on the speed of the motor used, the 
speed range runs from 93 rpm to 
1730 rpm. The Lima Electric Motor 
Co., 140 Findley Rd., Lima, Ohio, 
or — Circle Inform-A-Gram No. A57. 


Depending 


The New “Tapmaster” bottom-type 
tapping machine features a number 
of basic design improvements includ- 
ing relocation of the lead screw to 
the bottom of the spindle shaft, the 


rads 6 


Bl 





use of an automatic dial selector to 
set the number of tap turns, and an 
electric brake to halt the tap at the 
end of each stroke. Get specifica- 
tions from Prutton Corp., 5295 W. 
130 St., Cleveland 11, or — 

Circle Inform-A-Gram No. AS58. 
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27 VERONA AVENUE 


CENTERLESS DRILL BLANKS 
Hardened and Ground High Speed Steel 


STANDARD BLANKS: Hardened and centerless ground high speed steel blanks 
carried in stock for your use. Diameters supplied with tolerance of plus .0002. 


SPECIAL BLANKS: requiring special diameters and lengths furnished promptly 
Send us complete information. We will quote promptly. 


USE FOR: The combination of perfectly hardened and tempered high speed steel 
produces a tough and hard blank that can be used as PUNCHES, KNOCK-OUT 
PINS, DOWEL PINS, END-CUTTING TOOLS, GAUGES AND ROLLERS. 


Standard Specification Sheets on Request 


CENTERLESS PRODUCTS COMPANY 


NEWARK 4, NEW JERSEY 
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SURE-GRIP 
STEP BLOCKS 


Clamping tools 
of all types. 


Write for free tracing templates 


TIETZMANN TOOL CORP. 
Box 277 
North Main St., Englewood, Ohio 
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/DYKEM 


) STEEL BLUE’ 


making Dies and 
Templates 


Popular echoes Tn os 
8-oz. can fitted = 
with Bakelite cap = 
holding soft-hair = 
brush for applying right = 

at bench; metal surface = 
ready for layout in a few min- = 


makes the scribed lines show up in == 
sharp relief, prevents metal glarc. 
Increases efficiency and accuracy. 
Write for sample on company letterhead 
THE DYKEM COMPANY 
2303L North 11th St. ¢ St. Louis 6, Mo. 


















Sensational new 
VIBRA-FORGE* principle assures 
unbreakable welds every time! 


emmee BRA Weim a eae 


PORTABLE BAND SAW BLADE 


WELDER 


.. With Built-in Grinder 
3/4" capacity 





If you've been troubled 
with bond saw blade 
breakage investigote this 
Bren/ Weld unit built on 
the new Vibra-Forge prin- 
ciple. It gives you: 
PERFECT WELDS. 

NO BREAKAGE 

NO FAILURES. 

WEIGHS ONLY 35 LBS. 
OPERATES ON 110 V, AC. 
UNCONDITIONALLY 
GUARANTEED. 





ona 

169.50 | Write today for i 
PRICE cuagihite details *Pat. appl’d for 
Mfg‘d by cee, Bucci & Weber, Inc., N. ¥.C. 
ALES DIVISION 


KASSON ‘DIE & MOTOR CORP. 
Integrity Since 1919 
32-14 Northern Bivd.. Long Island City 1, N.Y 
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72 
Height Gauges 


and 


Versier Calipers 


MAGNIFIES 
“Hard-to- Read” 
Vernier Scales 
on HeightGages 
and Calipers 





MAGNIFIES the “hard to read’ ate oootee Co 
callpers and height gages. No more eye n, 4 
work or hit or miss setting and A ty ene 
finest quality optical glass, specially designed and 
round for the purvose with utmost optical skill. 
X magnification shows lines true and t. In 
dally use in plants of Westinghouse, General 
Electric, General Motors, Chrysler, Packard, Ford, 
Boeing Aircraft, Bendix Aviation and many others 
engaged in defense work. 
Made in 3 sizes to fit Starrett, Brown & Sh 
Lufkin Tools, and others of similar desi ." a 
100 for 6” ie Calipers; S No. 20 10°: 
12” Height on also 10’-18”-24” “Laake 
Calipers; 8 No. 3 ° ‘tor most popular type 18” and 
, ll. Helght Gages and for 36-48” and 60” 
alipers. 

For Cemplete Information Write, Phone or Wire 

STEBAR COMPANY 
711 W. Lake 8t. Minneapolis 8, Minn. 
CIRCLE INFORM-A-GRAM KEY NO. 1435 
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ADJUSTABLE FOR FAST CUTTING AND POLISHING 


BEST FOR BETTER 
METALWORKING 


The Flexolap barrel is made with 
a series of longitudinal slots milled 
“off-center” to permit sensitively 
flexible expansion up to 15%—or 
more—under pressure of the ad- 
justing pin. This construction en- 
ables Flexolap to save valuable 
time and to lap rounder, straighter 
holes. For accurate precision take- 
up, as desired, to maintain size and 
compensate for wear on barrel. . . 
simply turn adjustment screw. 


The superiority of South Bend’s 
popular 9” Bench Lathes has 
been proved by their perform- 
ance in all types of shops. 
From the smallest job shops 

to the largest of industrial 
machine shops, men who know 
will tell you that you get 

more for your money in South 
Bend precision tools. 


South Bend Lathes are built to 
retain their accuracy through 
many years of service. Ruggedly 



































Illustrated at left is Flexolap Set No. 1. Includes 6 complete laps, one of 
each size (3/16”, %”, 5/16”, %”, 7/16” and 12”), and one additional brass 


barrel of each size, all held on a sturdy, serviceable stand. Price com- constructed from the finest of 
RIDIN -:-ssasteinnsconsasipicidasita smesiainincitehicasdaneseenesisbisatcienesapuaanbiaiiciiestaxisncmbaiotaiacidnemmiasiiatanel $14.00 materials by highly skilled 
Also available in sizes 7/32”, 9/32”, 11/32”, 13/32”, 15/32”, 9/16”, 5/8”, workmen, they will give you the 
11/16” and 3/4”. For lapping holes smaller than 3/16”, use the Midget same dependable service that 
Lap. Seventeen sizes: .032, .036, .040, .046, .054, .062, .070, .079, .090, .104. is responsible for their enviable 
120, .135, .155, .170, .187, .218, and .250. Trial assortment (17 laps) ........$2.10 world-wide reputation. Made 
Write today for Catalog in a variety of models with 

. between-centers capacities from 

FEDERAL TOOL CORP. 3600 Pratt Blvd., Chicago 45, U.S.A. salen Werden 
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SOUTH BEND LATHE 
SOUTH BEND 22, INDIANA 


Building Better Tools 
Since 1906 





THE EDER LIGHT |: ;™: 


type; also 
SPEEDS INSPECTION OF larger EMCO 
“XK”, 10-ton. 
Both ae 
also stand- 
mounted. 






9” x 3’ Model C Bench Lathe 


With or 
without mo- with 6-speed drive. 
tor drive. 


Convenient time payment 
terms with only 31% % in- 
terest on original unpaid 
balance. 








Hard-to-get-at places EMCO 


Delivers light where you need it .. . through 





a hole, around a corner, or in a deep groove. Power Punch Presses | 
Adjusts to any angle. Glare free. Fits in 
the palm of your hand. Are Speedy and Safe | 
10 time magnifying attachment fits the Eder- Versatile EMCO presses excel for i. 
. . . : punching, forming, stenciling and 
Lite. Clear no distortion view. For check- riveting metal, leather, plastics and 
. . . . other non-metallic materials. Up to 
ing microscopic detail. 300 operations per minute. “Big ma- 
chine” speed, strength, rigidity, ac- 
New slender tube with lamp on end only |/g" cneney- _aaenenes. Compact, fool- 
total diameter. Fits through tiny hole or in eamiene an aetos eee 
crevice. ing use testify to Klaas dependability 
since 1921. Two practical sizes. 
Right angle mirror attachment ideal f. ASK FOR BULLETIN “T-5” _ Compared with our costs 
onar behind shoulders or ledg = | Pa ee On Se 
e es. | than they were back in 1941 
KLAAS MACHINE & MFG. co. | WAGES UP MATERIALS UP PRICES UP OWT 
155° 131° 49° 


Write for free illustrated folder No. T-5 4312 East 49th St., Cleveland 25, Ohio 


EDER INSTRUMENT CO. — KLAAS BUILT — | 


2293 N. Clybourn St. (Dept. T-5) Chicago 14, Ill. 


— 
aa 4 | 
q = 
ass ass ss 
Prices are closely tied to costs. Costs 
are still rising. Buy now before in- 


creased costs necessitate higher prices. 





























CIRCLE INFORM-A-GRAM KEY NO. 1442 CIRCLE INFORM-A-GRAM KEY NO. 1443 CIRCLE INFORM-A-GRAM KEY NO. 1444 








TION MAY, 1955 ” 


The Automatic Helix Ad- 
justment on Quality Control 
Corp.’s thread ring gages 
assures that ends of the 

threads at the adjustment 
), slot will remain in perfect 













FOR FASTER Ly 
PRODUCTION! 





alignment regardless of the 
adjustment made. Get com- 
plete details from Quality 
Control Corp., 401 Broad- 
way, New York 13, or — 
TER Inform-A-Gram No. AS59. 


NG 


se) 





This New Model Wheel 
Dresser, designed and devel- 
oped for grinding wheels of 





3end's most diameters, maintains 
has an accuracy of 0.0002”. Four 
form- stops allow complete control 
for the dressing of convex 
aS or concave radii. Get com- 
: plete information from the dividing head | 
cnow manufacturer, Somerset Too] , f 
Co., 220 Virginia St., Hill- Although it is built to fine instrument standards, the 
outh side, N. J., or — ELLIS is a really rugged tool room or production tool that’s 
Inform-A-Gram No. A60. designed for unusual versatility. Its universal motions— | 
ilt to swiveling in two planes —will save time and increase } 
ugh S ie - profits and accuracy on your millers, grinders, drill presses 
igedly bang gy Reel " : — a and jig borers. It has 62” swing, or 11” swing when used | 
st of ered by t sg Reaeagerriun —_—- with riser blocks. Work may be held between centers, or | 
of the uncoiling stock with- . : 
d ; ' yi in chucks or collets. To save rehandling of work, and to i 
out the use of motors, : : fe 
ou the sprockets, or belts. A loop -_ money, investigate the ELLIS by writing for complete 
that of stock between the coil details! i 
— laa gyn 76-X MAMARONECK AVE., WHITE PLAINS, N.Y. | | 
1 and over-run. Jaco Devices, [W IGHO LS-MOR 4 | § COR Pp | 
s from Inc., 96 High St., Hingham, + ae ae 4 miv wv Sed 
2g: Mass., or — 
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Inform-A-Gram No. A6l. 


orNesTier Shelf Racks are HA SSUNOTG] SSS) ae el TAL Teles 
SPHINX BRAND MICRO-DRILLS 


in stockrooms and mainte- 
nance, production, and as- 
sembly departments. Illus- 
trated is a low unit fitted 
with wood top. Numerous 







High speed drills 


sizes and shapes to suit your for small holes. 
‘h Lathe needs are described in litera- Sizes from 

ture from The Chas. Wm. 08 mm (.003”) to 
oe Doepke Mfg. Co., 8911 Blue 1.0 mm (.040”) 
 in- Ash Rd., Rossmoyne, Ohio, " carried in stock, 
npaid -— Circle No. A62. in increments of 





01 mm (.0004”). 


This General Pur- 
pose Heat Treating 
furnace is designed 
to use a newly de- 
veloped protective 
atmosphere system 
for general harden- 
ing of tool steels, 
carburizing, etc. 
Steel hardened in 
the equipment is 
clean and free from 
decarburization. Get 


Sphinx brand micro-drills used 
throughout the world for many 
years for all fine watch and in- 
strument work. 





Send for Bulletin P These precision drills are available 
listi ‘ d in two styles, flat pivot drilis or 
isting sizes an spiral fluted drills. They are made 
prices of stock drill with concentric oversize shanks. 
Because of their rigidity they are 


sizes and micro- especially useful in all types of drill- 





literature on the drilling equipment. ing equipment. 
r costs 
LOWER furnace and the at- 

mosphere system | 
rats oF om from the manufac- 


EVIN R Louis Levin & Son, Inc 


turer, Cooley-Elec- 
tric Mfg. Corp., 
Dep’t J-1, 38 Shelby 
ts. Cost St., Indianapolis 7, 
ger prices. Ind., or — 

Circle No. A63. 


3610 South Broadway +» Los Angeles 7, Ca 
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Why Make 
Your Own Jig and 
Fixture Parts ? 


There is no economic reason 
why you would make your own. 
Lodding can supply them quicker 
and at less cost. Whether one or 
a hundred, Lodding distributors 


will get them to you—and pronto. 





items 


One item from 650 Lodding 
ready for you. 


Lodding Spring Jack Assembly 
supporting work while in progress. Sup- 
ports your work the modern way while 
machining. Makeshifts like screw jacks 
and shims are made obsolete by this 
spring jack. 


Fost . . . . positive... . accurate. 


Lodding Standardized Jig and 
Fixture Components mean a real 
savings for you. Design and 
build fixtures and jigs with the 
Lodding catalog at your elbow. 


The savings will make you happy. 


foddin 


=o 


84 BEACON ST., WORCESTER 1, MASS. 


THE STANDARD LINE 
OF JIG AND FIXTURE COMPONENTS 
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The Standard Carbide Tipped 
Counterbore by Sonnet, which pro- 


duces the Army and Navy A.N.D. 
10050 port or connecting holes for 


hydraulic valves, fitting, etc., has 
been improved by the manufacturer. 








The pilot has been replaced with a 
carbide tipped reamer, which adds 
a fifth operation in a single pass to 
the four done by the tool’s flutes 
Get complete details from Sonnet 
Tool & Mfg. Co., 576 N. Prairie Ave., 
Hawthorne, Calif. 

Circle Inform-A-Gram No. A64. 


The Aluminum-Magnesium “Hefty- 
Hammer” features a 13% elasticity 
factor, so it will not chip or shear 
and can be dressed over and over 
again. The Hefty-Hammer provides 
a solution to setup men’s complaints 





of handle breakage and fractures 
when positioning heavy dies, driving 
gear arbors, opening and closing jigs, 
etc. Little Beaver Industries, Wil- 
loughby, Ohio. 

Circle Inform-A-Gram No. A65. 


The New Electric Die Handling At- 
tachment is fitted on lift trucks and 
can handle up to 6,000 lbs. Four- 
way entry into the attachment per- 
mits loads to be pushed and pulled 





from the sides as well as from the 
front. Control of the electric unit is 
by remote control. Moto-Truc Co., 
1990 E. 56 St., Cleveland 3, Ohio, will 
supply complete information, or — 
Circle Inform-A-Gram No. A66. 








TOOLING and PRODUCTION 


HAND WHEELS 
HAND KNOBS 





" Specify Tomco 
for long lasting 
dependability 


MACHINE HANDLES 





A complete line of high grade hand knobs, 
handles, and hand wheels is available 
from Tomco. Immediate shipments are 
made from stock of standard items. Speci- 
alty items are made to your specifications, 


For original Write for literatur 
equipment or re- 

placement parts 

look to Tomco Tommeco 
for quality and PRODUCTS CO 
service. 





1623 DOUGLAS AVE. 
RACINE, WISCONSIN 


Blank or Machined—from stock 
CIRCLE INFORM-A-GRAM KEY NO. 1462 







ONE SOURCE - 


Assures uniformity and precision 
between taps and chasers from 
country’s largest independent 
manufacturer of die heads, 
chasers (milled, ground thread 
or tapped form) solid and solid 
adjustable taps. All tangent type 
chaser threads ground from solid. 
Write for catalog. 


PROMPT 
DELIVERY 


LS Sse SYVSstoeuS 


sh 


CL TS STAT 


Ps 



















Save 10-20% 
on special 
solid taps 


CHASO-ROYCO 
TOOL CO. INC. 


P.O. Box 268 at Akers 
North Branch, Michigan 
Representatives in principal cities 
CIRCLE INFORM-A-GRAM KEY NO. 1463 
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DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD 
Your Gustnesp temtend will bring 


WATTS BROS. TOOL WORKS 
Wlimerding, Penna. 


CIRCLE INFORM-A-GRAM KEY NO. 1464 
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This Centerless Profile Tracer 
Lathe Attachment can be attached to 
wood or engine lathes for centerless 
turning, precision duplicate turning, 
facing, fluting, and reeding opera- 
tions on plastic, aluminum, wood, 





steel and brass. It is adaptable for 
short run production and will find a 
wide use in maintenance, model, and 
pattern shops as well as instrument 
plants. Turnomat Co., Inc., Brock- 
port 66, N. Y. Circle No. A67. 


The New Combination “Mast-Ram- 
Positioner” (Model CB MRP) for 
positioning both the weldment and 
the automatic welding head, is rec- 
ommended for metal fabricating 
shops or experimental laboratories 





using automatic welding. The work 
may be positioned or rotated under 
the welding head, which is adjust- 
able vertically and horizontally. Get 
details from C. B. Herrick Mfg. Corp., 
2000 Center St., Cleveland, Ohio, or— 
Circle Inform-A-Gram No. A68. 


This “Shear-Weld-Trimmer” has 
been designed specifically for joining 
the ends of coils in continuous proc- 
ess lines. All basic machine com- 
ponents are contained in the single 





unit for a completely automatic 
joining process. Ask for information 
on Model RB Shear-Weld-Trimmer 
from Morton Mfg. Co., Muskegon 
Hts., Mich. Inform-A-Gram No. A639. 


| and catalog, "Industrial 


147 






KNURL < 
_. CUTTERS 








ALINA KNURL CUT- 
TERS actually mill 
the pattern and 
produce chips in 
the process. Alina Knur| Cutters will cut your machining 
time approx. 30%. They will provide the solution to some 
of your most complex knurling problems. 
DESIGNED TO 
@ knurl all machineable materials b/ N 
e knurl thin-walled parts without internal support A 
@ maintain fine diametral limits - “4. G. 
e knurl diameters from 1/16” to 10 ft. jin ‘ep / > 
Models available for all types of machines. 
For detailed information and prices, write to 


ALINA CORPORATION - 401 Broadway, New York 13, N. Y. 









ee ae ee ee ss ee 
' How to speed production | 


with MAGNIFIERS | 


New! Illuminated 


10x Pocket Magnifier 


















WRITE for new handbook 


Magnifiers—How to Choose 
and Use Them." Bausch & 
Lomb Optical Company, 
50441 Bausch St., Roches- 
ow 27, & 


Cut waste, get faster, surer inspection by 

fitting the magnifier to the job. This new 

a Bausch & Lomb Illuminated Coddington 

a floods entire viewing field with bright 
light through the lens, permitting quick, 

yapusTata® accurate on-the-spot inspection, without 


ifiorS need for outside lighting. Image quality 
things optical 


is excellent! Carry this new magnifier 

with you always—anywhere ... . $7.50 
BAUSCH & Lome gyn 
Bic naiia tions ae sn 





Another product by Bausch & Lomb 


— recognized world leader in all 
CIRCLE INFORM-A-GRAM KEY NO. 1472 
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Attain — 


Real TOOLROOM Efficiency 


with OLIVER 
DIE MAKING MACHINES 


L BL WISE - 
OLIVERIZE 


Speedy, efficient 
and accurate are 
OLIVER DIE MAK- 
ING MACHINES... 
proved in more 
than 10,000 instal- 
lations throughout 
the world. They are 
consistently effect- 
ing cost reductions 
of as much as 60% 
by simplifying saw- 
ing, filing and lap- 
ping operations. 
Because they save 
time and do not 
require expensive 
skilled labor, 
OLIVERS have been in constant use in 
many plants for more than 25 years. 





Engineered, designed and built by OLIVER 
of Adrian these die 
makers have proved 
themselves unsur- 
passed for accuracy. 

Proved invaluable 

on Production Filing, 

Experimental Work, 

Metal Patterns, Cams, 

Gages and Templates, 

OLIVERS have been 

serving industry for almost 40 years. Cut 

down your die making costs . . . increase 
your output . . . saw, file and lap with 

OLIVER DIE MAKING MACHINES. 









~ 


OLIVER DIE MAKERS 
Available in 5 Models 


The Bench Model $-1 (illustroted) is a single 

die maker for use on tool steel up 
to 1” thick. 
The Heavy Duty Model ([illustrated) has 6 
speeds, works in metal up to 3” thick, has 
variable strokes to 5” with hydraulic feed. 

Write Today 
For Complete Technical Data on 
OLIVER DIE MAKERS 









See our catalog 


MACHINE TOOLS 

by OLIVER include: 

in AUTOMATIC DRILL GRINDERS 
TOO! & CUTTER GRINDERS 
DRILL POINT THINNERS 
TEMPLATE TOOL GRINDERS 
* FACE MILL GRINDERS 
DIE MAKING MECHINES 


OLIVER INSTRUMENT CO. 


Sweet's Directory 


ADRIAN, MICHIGAN 


1436 £—. MAUMEE 
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Dual-Purpose “Two-Timer” Live 
Centers have a removable pipe head 
which can be detached with a light 
tap to make a regular type center of 
the tool. Except for a longer spindle 





projection, this is the same heavy 
duty construction as the regular 
Motor Tool live center line, avail- 
able for Morse Tapers No. 3 and 4. 
Motor Tool Mfg. Co., Box 3805, De- 
troit 5, Mich., or — 

Circle Inform-A-Gram No. A70. 


An Enclosed Electric Timer, featur- 
ing a built-in heating element for 
use where dampness and tempera- 
ture variation cause condensation 
and destructive corrosion, is an- 








inesensinensthnadtecsnsns ontitttinset tates acinsttniniinen tinialininteenae - aad 
nounced by Production ‘Instrument 
Co., 714 W. Jackson Blvd., Chicago 6, 
Ill. Literature is available from the 
manufacturer, or — 

Circle Inform-A-Gram No. A7l. 


A Carbide-Tipped Step Cutter for 
machining wood, plastic, and non- 
ferrous metals has been introduced 
by Onsrud Cutter Mfg. Co., Liberty- 
ville, Ill. These cutters may be 
ground with a side clearance for slot- 
ting or grooving. 

Circle Inform-A-Gram No. A72. 


Several New Motor Sizes and 
Styles for their multiple nut setting 
tools have been announced by the 
Keller Tool Div’n of Gardner-Denver, 





Grand Haven, Mich. The units can 
be used to run from one to 10 or more 
nuts or bolts simultaneously and each 


can be set to the same or a different | 
Inform-A-Gram No. A73. | 


torque. 


TOOLING and PRODUCTION 


















SIMPLEX-M 
ABRASIVE BAND GRINDER 


The precision of a machine tool 
plus the durability of a workhorse. 

Complete with '/, H.P. Heavy Duty 
Motor and automatic band tension 
control. Nothing like it for finish- 
ing metals, plastics, wood, fibre, ete. 





WALLS SALES CORP. 


333 Nassau Avenue, Brooklyn 22, 


CIRCLE INFORM- A-GRAM KEY NO. $482 





A $ SAVED 
IS A $ EARNED 


Save Dollars By Using 
Our Re-Sharpening Service 








MFG’S OF 
ROTARY FILES 

COUNTERSINKS = 
HIGH SPEED CUTTERS ¢ 
TUBE BURRING FILES & 


BEAVER 


ROTARY FILE COMPANY 
4001, E. Slauson Ave. 
Los Angeles 11, Calif. 
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HARDNESS 
TESTING 


has been done with 
the SCLEROSCOPE 
Since 1907 


THE SHORE 
INSTRUMENT 
& MFG. CO.., Inc. 


90-35 Van Wyck 
Expressway 


Jamaica 35,-N. Y. 
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“Octocam” is designed especially 
for use on all cam action dies, sim- 
plifying the tooling operation. All 


parts are hardened and ground for 
7 5 F 


Gq#2a\ | DIAL 
mo = | INDICATOR 
£44) | Alina No. 77 


precision and rigid construction. 
Barrel travel is 3/16” per inch of 
press stroke. Octavia Tool & Gage 
Co., 3320 N. Kedzie, Chicago. or — 
Circle Inform-A-Gram No. A74. 

















@ Graduated — .000!" 
@ Reading — 0-50-0 @ Range — .200" 
e@ Jeweled @ Shock Proof 

@ Revolutions of Hand — 20 


These Two New Parts—a jig leg The ALINA No. 77 is a large capacity SWISS made in- 


and a half turn screw—are announc- Ainaheay: LV eeeeanene se 
ed by West Point Mfg. Co., 26935 W. The stee! case is DULL CHROME plated and incorporates 
7-Mile Rd., Detroit 19, Mich. Four a removable back plate. The dial is specially treated to $26 80 
of the jig legs added to a plate pro- eliminate glare. and the graduations are fine and = Py 
| sem Adjustable tolerance hands are bu into e is heesiiione 
The ALINA No. 77 also features the popular DOUBLE contour case. 
DIAL and TELL TALE HAND. The indicator is supplied F.O.B. N.Y. 








in a handsome form-fitting case. 
Parts and service are always available in New York City. 
Ask your dealer or write 


| ALINA S80 Srosutey's New vor33, N. . 
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vide the framework of a plate jig, 
and the half turn screws are for use 


where it is impractical to use quarter JARKE MODU LAR STORAGE SYSTEMS 
turn screws. 


Circle Inform-A-Gram No. A75. Increase Storage Efficiency ...Save Time... Cut Costs 


Molded Rubber or Neoprene forms ” 
a cushion between the two metal “MINI- MODULE ; 
parts of the new type “ball-action,” PRE-FABRICATED 
self-aligning bearing now being man- KS 
ufactured by A. J. Berna Co., 20160 STORAGE RAC 
Sherwood, Detroit 34. These features .3,,° fae 
reduce and absorb vibration, shock, 
and sound on applications on rotat- 
ing and reciprocating parts, such as 
on electric motors. 
Circle Inform-A-Gram No. A76. 












ie 










WIRE COIL RACKS 


Designed for stacking coiled material, 


mm; 





Quickly these racks have four-wa 

, -way entry for fork 
These New Black Granite Angle Set Up truck, open ends for ram-type deposit 
Plates are designed for the conven- Or Taken of coils. Nesting caps insure fast easy 
ient clamping of tools and fixtures Down stacking. Heavy-duty steel construction. 


for assembly or inspection opera- 
tions. Maintenance is minor and ac- 





A 
a = Wr, 


1483 


ESS 





For Permanent Or Temporary Storage 


Jarke Mini-Modules give you storage when you want it, 
where you want it. Easily set up or taken down, no 

















with | bolts, no tools, no fittings. Special ‘‘nesting” caps pro- 
OPE vide fast stacking and insure rigid, no-slip interlock- 

ing tiers. Sturdy steel construction. Lightweight. Four o35 i 

standard sizes. Send for details now! mi 
RE PORTABLE BAR RACKS 
, , P . “ 
NT meee? eee ARK E GRD Been rretitienes 
: Inc. curacy cannot be impaired by nick- | ea we COMPANY . oa ment. Automatic grab also available. 
a ing. Get literature from Collins | MANUFACTUR Chicago 40, Illinois Assorted standard sizes. Specials to 
y Microflat Co., 2326 E. 8 St., Los An- | er 
1. ¥. geles 21, Calif. MFRS. OF PORTABLE STORAGE RACKS © MOGUL-STAK © STEELMOBILE © SCRAPMOBILE 
———s Circle Inform-A-Gram No. A77. CIRCLE INFORM-A-GRAM KEY NO. 1492 
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LEITZ OPTICAL JIG BORER 


6” x 6” LINEAR CAPACITY FROM MASTER GLASS 
SCALES IN .00005” — 8” CIRCULAR CAPACITY IN 
10 SECONDS OF ARC — OBLIQUE HOLES UP TO 

15 DEGREES FROM VERTICAL. 














BUILT-IN MICRO- 
SCOPE WITHIN SPINDLE 
CONVERTS MACHINE 
INTO CO-ORDINATE 
MEASURING 
MICROSCOPE 


REQUEST 
CATALOG 8089 














200-T LAFAYETTE STREET ] NEW YORK 12, N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 150! 





Worn Optical Flats Renewed 


Acme Restores 
Transparency 
and Accuracy 
At Savings 
Up to 40% 





Acme's Rehabilitation Service restores worn and scratched flats 
to original accuracy and transparency at savings up to 40% of 
the price of a new flat. Fast service. 





Acme’'s Diamond "8 
Compound '— 
Acme’s Acme's "'SUPER-LAP" Dia- 
Mono- mond Compounds simplify 
. and speed up roughing, tnu 
chromatic lapping and polishing jobs. ~*} 
Lamps Gives a better super-finish : 
on. plastic molds, steel, 
Improve carbides, etc. Accurately ! 
. ded to NBS cifica- 
Inspection ona o NBS specifica wi 
Efficiency 
For making precision lightwave 
measurements. Determine surface Also: New Optical Flats; Tool- 
flatness at a glance, to within mil- maker's Steel Flats: Mike Checks: 
lionths of an inch. Visually inspect z 
bores and inside diameters. Easy Interferometer Plates; Mold-Polish- 
to use. ing. Send for details now! 





Acme Scientific Company 


manufacturers of optical flats and monochromatic lamps...mold polishing 


1451 West Randolph Street ‘e 
CIRCLE INFORM-A-GRAM KEY NO. 1503 


Chicago 7, Illinois 
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*ULTRA 
PRECISION 
BUSHINGS... 


For gauge assemblies, flow 
orifices, wire drawing dies, 
etc. Guaranteed accuracy to 
.000! in bores up to %"" long. 


* 
With 
Micro 

Drill 
Guides 








a 


Special Holes are Standard! 
No change in price or delivery for metric and 
special hole sizes in STANDARD MICRO DRILL 
GUIDE RANGE OF #80 to 3/32" in listed 
body sizes. 


LONGER LIFE 


No counter bore . . . diamond lapped 
hole with full length drill bearing. 





Also Available 


e Special Micro Drill Guides 
with body sizes other than 
those listed and hole sizes 
not in the standard = 80 to 

3/32” range. 
A e Job micro-drilling of your 


MICRO - TOOL. 
Ss, 4595, collets, 


MICRo or 


_ ™ Se 
we JEDCH ey 7 TING. drill 


3980 SUPERIOR AVENUE 


etc. 






CINCINNAT! 36, OHIO 


CIRCLE INFORM-A-GRAM KEY NO. 1502_ 


METAL “CUT-OFF” 


featuring... 


® Easily Controlled 


Operation 7 = 
@ Production, or utility “cut-off” 


work in your shop becomes a Pre- 
ferred Job with a Wells Horizontal 
Metal Cutting Band Saw, because the 
operation is so easy to control. Even 
in the hands of the “new guy,” a 
Wells Band Saw can be counted on 
to Reduce your Production Costs, 
through greater efficiency, more ac- 
curate cutting and real dependable 
service. 

Call your Wells Distributor, or 
write for Job-Engineering Service. 


METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORP. 


2 
1940 CEDAR ST., THREE RIVERS, MICH. 


® Fast, Accurate 
Action 


®@ High Job Pro- 
ductivity 


@ Low Operating 
Cost 


@ Long, Depend- 
able Service 
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CUT TOOL AND 
DIE-MAKING COSTS 


WITH... 


DIE FILERS 
PROFILE GRINDERS 


DIE 
FILERS 


... for straight-line 
sharp corner filing, 
sawing andlapping 





This low cost 
precision-built unit 
performs all die 
making operations 
at savings up to 
40%. Furnished 
complete with motor 
and two overarms. 
No extras to buy. 


Write for illustrated 
Bulletins and Prices 











PROFILE 
GRINDERS 


... for high speed 
Precision Grinding 

of curved and 
Irregular Contours 


Standard features 
include 20,000 or 
30,000 R.P.M., or a 
combination of these 
spindle speeds, 

Y, H.P. motor, 
Collet Chuck, 
Compound tilting 
table, built-in 
wheel dresser. 


RICE PUMP & 
MACHINE COMPANY 


228 PARK AVENUE 
CIRCLE INFORM-A-GRAM KEY NO. I5/! 












BELGIUM, WISCONSIF® 


SAVE $10,000.00 


in perishable tool 


inventory with 
HAYDEN ADJUSTABLE DRILLS 





en 


Two Hayden Adjustable Drills 
will do the work of $10,000.00 
worth of tools. These drills 
come in two sizes, 1” to 2”; 
2” to 4”. Cutting blades of H.S. 
steel. Carbide tipped blades 
extra. Write for literature. 


HAYDEN TWIST DRILL CO. 


8628 Lyndon Ave., Detroit 38, Mich 
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“Shur-Pull” Die Set Pullers are 
designed to separate medium and 
| large size die sets with a minimum 
| of effort. The built-in handles make 
| them more efficient and the handy 
| 





sliding adjustment bar assures ease 
of operation. Durant Tool Supply 
Co., 136 S. Water St., Providence, R. 
I.. will supply a bulletin. 

Circle Inform-A-Gram No. A78. 


Micrometer, the 
“Electro-Autosizing” device, auto- 
matically controls a grinding ma- 
chine’s cycle and guarantees toler- 
ances as low as 0.00005”. The gage is 


An _ Electronic 





taper, and form. When the piece is 
down to final size, the wheel retracts 
automatically. Industrial Gauges 
| Corp., Englewood, N. J., manufac- 
tures the unit. 
Circle Inform-A-Gram No. A79. 


A Two Cu. Ft. Low Temperature 
Chiiling Machine has been added to 
Cincinnati Sub-Zero Products’ stand- 
ard line. Chamber size is 24” x 12” 
x 12” and a heater accessory converts 


= eee: LILIES 


‘ 


Aes Ae ee 








the machine for high and low tem- 
| perature testing. Get information 
| on Model XA 120-2 from Cincinnati 
Sub-Zero Products, 3930 Reading Rd., 
Cincinnati 29, Ohio, or — No. A80. 


| 

| : ; 
taper, holding tolerances on size, 
| 








to assure 
dependable performance 


AIR-HYDRAULIC 


CYLINDERS 


Complete testing facilities at our modern new 
assembly plant take the guesswork out of 
cylinder performance. Before shipment every 
O-M Air and Hydraulie Cylinder is ‘“‘power- 
tested” and approved, assuring dependable 
prolonged service under all normal operating 
conditions, 


Standard, semi-standard, “special” air and hy- 
draulie eylinders available in full range of 
sizes (114” to 8” bores with standard, 2 to 
1 or oversize rods, Completely interchange- 
able parts. Immediate delivery on many sizes. 


Write today for 
FREE CATALOG! 


MAIL COUPON NOW! 


le 





ORTMAN-MILLER MACHINE COMPANY 1 
19 143RD STREET, HAMMOND, INDIANA 
[_] Have representative call (_] Send latest catalog { 


Name Position _. ___ _ I 
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MEYCO carbide tipped and solid carbide cutters have 
earned an enviable reputation in plants where long tool 
life and precision eokennanaile is a MUST. 

These cutters can be furnished in various diameters and 
thicknesses to meet the requirements of individual appli- 
cations. 

Saws and cutters, both carbide tipped and solid carbide, 
will aid production and precision in your slotting, venting, 
slitting and grooving operations . . . and they will be 
manufactured to your specifications. Please furnish com- 
plete specs and quantities desired when requesting prices 
and indicate material to be cut. MEYCO experience in the 
manufacture of precision tools, since 1888, is at your 
disposal. Write for Bulletin No. 51 


W. F. MEYERS CO., INC., BEDFORD, }NDIANA 
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KAUFMAN 
TAPPING MACHINES 


BUILT FOR SPECIFIC PRODUCTION JOBS 


@ Single or Multiple Oper- 
ations 


@ Precision Depth Control 


@ Non-reversing Motor 
Drives 


@ Pressure Lubri- 
cated Lead Screws 


@ Fast, Accurate, 
Rugged Index 


@ Other Head Units 
Available 


@ And Many Other 
Worthwhile Features 


Send prints and sam- 
ple of your work for 
further information 
and recommendations 
on how Kaufman Tap- 
ping Machines can 
reduce your produc- 
tion costs. 


Catalogs Number 
754 and 1153 
Mailed on request 


The Model 75-24 
Kaufman Tapper 


MANUFACTURING COMPANY 
562 So. 29th Street, Manitowoc, Wisconsin 


KAUFMAN 


CIRCLE INFORM-A-GRAM KEY NO. 1523 





TOOLING and PRODUCTION 


air turbine 


OC Cee eeeeeeeeeeeeeeeeeeetty 


speed 
for 


low 


cost 
grinding 








PORTABLE 
AIR 


TURBINE 
GRINDERS 


;eeessoe eeeeeeever 





Cool, expanded air and light weight provides easy handling. High 
rpm permits use of small diameter wheels —savings in wheel costs. 
Grease packed for life bearings — provide minimum of maintenance. 
For the toolroom, dieroom and assembly line. 


ONSRUD MACHINE WORKS INC. 2rii goer tines 


write for Bulletin 1129 


D-1A 

AIR TURBINE 
GRINDER 
50,000 RPM 
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LASSY 


1. SAVE HUNDREDS OF 
TOOLING $$$$$$ 


2. CONVERT TOOLING 
TIME TO PRODUC- 
TION TIME 


3. INCREASE PRODUC- 
TION AND QUALITY 


Plus! LOW INITIAL 
COST. NOTHING ELSE 
LIKE IT. 


Just a few of the many setups that can be made rapidly with Multi purpose 
Work Holders and STANDARD LOW COST Accessories 


8-18 

AIR TURBINE 
GRINDER 
75,000 RPM 


E-1A 

AIR TURBINE 
GRINDER 
38,000 RPM 





WORK 
HOLDERS 


PATENTED 








Model P2 Cap. ¥%” to 2” 
Other Models 
and Sizes to 4” Cap. 


—— OTE 














Order direct or write for name of Stocking Dealer in your area. 
Ilustrated circular FREE. 


LASSY TOOL CO., Plainville, Conn. — 
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DEVICE FOR DRAWING ARCS 
OF VERY LARGE RApDIus* 


Every one who works on a 
drawing board knows how to 
draw an arc, or a circle, using a 
compass—particularly an arc of 
relatively small radius. But how 
do they go about drawing a large 
are whose radius runs off the 
drawing board? 

That is a situation faced by 
Navy personnel in solving navi- 
gation problems involving the 
drawing of large-radius arcs with 





draw arcs of any desired radius. 
The device consists of four 


pivot-linked rods of equal length, 
FD, DP, PD', and D'F, which 
form a rhombus FDPD'. Two 

opposite vertices of the rhom- 
bus, viz. D and D’, are linked by 
pivoted rods of equal length, OD 
and OD', to the fixed point O. A 
third vertex F, is linked by a 
pivoted rod AF to the fixed point 


specify top- aed 


153 


For Arbor Spacers | 
and Shims, | 
Feeler Stock 

or Shim Stock... 





1g. High 
el costs. 
tenance. 
— ARBOR SPACERS AND SHIMS °¢ 
, WMinois 20 arbor sizes %4” to 4” .. . 19 thicknesses 
001” to .125". Specify with or without ~ 
_ keyways. Also available—hardened and 
R TURBINE ground spacing collars (with standard © 
.—— keyway) 34” to 3” long in all popular sizes. 








extreme precision. It has prov- 
ed a bottleneck on more than one 
occasion. This situation is not 
necessarily confined to the Navy, 
since tool designers encounter 
similar problems. 


However, an easy means of 
drawing these arcs does exist. It 
was brought to the Navy’s at- 
tention recently by LCDR N. H. 
Prade of the Bureau of Ord- 
nance. Interestingly, it was or- 
iginally developed by a French- 
man, M. Peaucellier, to draw a 
straight line, but by a simple 
modification it can be made to 


*Acknowledgement is given to “Research Reviews” _ atmo rolled to precision limits, free from burrs, 
Se nwt Novel Reseach fer pormiaen to sement OA. If ; AF OA, the cave and protected by oil coating. Coils packed 
lige pga ig ay 7 a we is a straight line, i.e., the radius in carton for easy dispensing and protec- 
rae ‘ eet tion. 15 thicknesses .001” to .032”. Sheets 
6” x 12”; coils 6” x 120”. Available also in 





p° / 


A which is distant OA from point 
O. Thus point F can describe a 


circle of fixed radius AF about A, 
and the entire machine can swing 
on the fixed pivot at O. 


Let the direction OA be align- 
ed along a radial of the desired 
arc. It can be shown by mathe- 
matical analysis that when F is 
turned in a circle about A, the 
point P describes an arc whose 
radius of curvature, P, is given 
by the expression shown above. 
It is readily seen that the curve 
opens toward or away from the 
machine according as AF S 


is infinite. 
















IS NOW 


IMPORTANT e Genuine 
The G VERNIER CALIPER 


mape or DEAINLESS STEEL rHroucHout 


AND THE FOLLOWING IMPROVEMENTS HAVE BEEN ADDED 
@ HARDENED PHOSPHOR-BRONZE adjustable gib retains accuracy 








(For use in milling, slitting and gang-saw 
setups, shimming gears and bearings). 


Sr rR tice ee 


ae 





de vaiore 


Pet 


FEELER STOCK ® Made from tempered 
stock, rolled to close tolerances. 4” x 25° © 
coils packaged in transparent plastic boxes, ed 
except above .020”. Strips 14” x 12”, in | 
cellophane. 27 thicknesses. All thicknesses | 
from .001” to .032”. (For use in precision 
fitting, checking clearances, inspection 
and production work.) 





SHIM STOCK ® Selected from material 


assortment package of 12 thicknesses 
5”. 


001" to .0 





@ SPECIALLY LONG VERNIER to read thousandths 
@ 3 GRADUATIONS - 1/1000" - 1/128" 

: 1/10 mm in back 
Request illustrated folder showing complete line of 


MAUSER Toolmakers Calipers, Height Gages, Bevel Pro- 
tractors and Tool Stands. 


/ GEORGE SCHERR CO. Inc 200-T Lafayette Street . 
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For details and prices, 
write for descriptive literature. 


DETROIT STAMPING co. 


344 MIDLAND AVE. e« DETROIT 3, MICHIGAN 
CIRCLE INFORM-A-GRAM KEY NO. i532 











New York 12, New York 
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SAVE DOLLARS 


WITH NOBLE & STANTON 











SPHERICAL WASHERS 














MILL FIXTURE BASES 
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\ sUUUU 
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SOCKET HEAD SHOULDER SCREWS SWING BOLTS 




















C 


OVER 500 COMPONENTS AVAILABLE! QUARTER TURN SCREWS 





ee | were ARE NEW ITEMS wn our une- a 
. ee 


KNOR SHOE ASSEMBUIS ey, niemincenes WRITE FOR FREE 
ouble Cam Assemblies (9 sizes) ure Lock Fixture Key 66-PAGE CATALOG 














® Chuck jaws (5 sets fit and Buttons 
45 different chucks) @ Fixture Keys . 


@ Flat Nose Heel Clamps (13 sizes © Jig Legs 
—left Soft for your alteration.) ® Jig Leg Plates 


Equalizing Assemblies ® Torque Screws 

Swing ‘’C’’ Washers ® Toggle Pads 

Equalizing “’C’’ Washers ® Locating Pins 

SURE LOCK FIXTURE KEYS JIG FEET Eye Bolts ® Ball Hand Knobs 
m Acorn Nuts ® Double Cam Levers 








{i} y+ 
Ly Listed above are new additions to our line. The drawings show 





ee \\ ADJUSTING HEAD SCREWS a few of our many widely accepted, fine quality Standards... OR USE 
» EE, ; which include Mill Fixture Bases, Box Jigs and our popular T-Angle 


th... Plates which are exclusive with Standard Parts Company. INFORM-A-GRAM 


Va 
4 
/ 
/ 
) 
i 4 
| 


NO. 1541 
ON OPPOSITE PAGE 


Tracing sheets which save design time are available for every part. 
Get complete details and facts by writing for our 66-page Catalog. 








a Manufacturers of GENUINE NOBLE & STANTON Parts 


"T” ANGLE PLATES 


STANDARD PARTS CO. 


1002 BROADWAY BEDFORD, OH!IO 


ADJUSTING HALF NUTS FLANGE NUTS 
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STEEL-CUTTING CARBIDES 
OM CREASE FROOUCTION OCME UP 7050%LONWEER LIFE 
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DETAILS OF JOB ILLUSTRATED . 


Sundstrand Rigid Mill 
10” Diameter - 

No. of Teeth 

Carbide Inserts (grade)....Carmet CA-610 

Rate of Travel............. 400 S.F.P.M. 


Depth of Cut......... -----Yainch nae 
Material..................1095 Cold Drawn Shank - 
Steel, 200 Brinell 


Here’s something special for you: the new Carmet steel-cutting grades of 
READY carbide, called the ‘‘CA-600 Series."’ One of the grades is shown above in a 
0U milling operation—a tough job where the major requirement was continuous 
Fl mM production. Cutters equipped with Carmet CA-610 inserts not only increased 
the production of the machine on this job, but actually gave 50% longer 

life than the comparable cutting materials previously used. 

These heavy-duty CA-600 Carmet grades (premium products in perform- 
Shop Data on the Carmet ance, at no premium in price) have been thoroughly job-proved in the field. 
"CA-600 Series” of special They're available to fit your steel-cutting requirements . . . let us arrange a 
demonstration of their ability to save time and money for you. Get in touch with 
your nearest A-L representative or distributor, or address Allegheny Ludlum 
Steel Corporation, Carmet Division, Detroit 20, Michigan. 


Ulkile soe fue Gay | For ALL your CARBIDE needs, call 
ADDRESS DEPT. TP-65 Al legheny Lud lum "me ao see 


weo 5544 


Complete Technical and 


steel-cutting Carbides 
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PRECISION ORIFICES CUT BY HIGH FREQUENCY SOUND WAVES 


BECAUSE HIGH-SPEED jet air- 
craft are so responsive to slight 
changes in their ailerons, rudders 
or elevators, precise amounts of 
hydraulic fluid are required to 
move these controls. Chance 
Vought needed a sleeve contain- 
ing several precision rectangular- 
shaped holes to feed this hydrau- 
lic fluid into the control system 
at exact rates. After experimen- 
ting for more than a year with 
various methods of machining 


by William W. Wood 


Tool Research Engineer 


CHANCE VOUGHT AIRCRAFT, INC. 


Dallas, Texas 


these holes, we solved the tough 
problem by using an ultrasonic 
machine whose tiny “bit” cuts its 
way through the steel sleeve by 
bombarding it with minute boron 
carbide grit and air bubbles. 

The job called for a rectangu- 
lar slot 0.050” wide and 0.125” 


Saves 4 minutes per casting 


ROTOR B-7 
VERTICAL 
GRINDER 

pays for itself 
in 91/2 weeks 

















JOB: Removing parting lines and general cleaning 
of large pipe fittings with disc cut-off wheel. 
FORMERLY: An ungoverned, geared tool did the job 
. . . took 14 minutes per casting. 


NOW: Lighter B-7 Vertical Grinder with direct-acting 
governor gives constant, controlled speed . . . cuts 
grinding time to 10 minutes. 


RESULTS: Saves 4 minutes per casting. Used 75% of 
production time, tool paid for itself in 9% weeks. 
Additional savings through lower maintenance, 
longer wheel life. 


Does this give you ideas for cutting costs? Call your 
Rotor Engineer for help. 





























SPECIFICATIONS 
- Disc 
Cup Sanding 
Model | /t®¢ | Wheel | Pad | <vt-OF 
R.P.M. (Inches) | (Inches) Wheel 
(Inches) 
8000 x 3 % 5 
B-7S 6000 5 | 7 of 
4500 6 | 9 9 
4. 
Weight—6% Ibs. Height—7” 
Available with safety handle 
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long for one type sleeve, and 
0.030” x 0.125” tor another. Ex- 
treme tolerances were set u 
since the amount of fluid fed 
through the holes was exactly 
metered. 

The first attempt to make the 
slot was by piercing the hole 
slightly undeisize and finishing 
with a shaving operation. This 
produced a bad “break-out” on 
the inside diameter, which was 
the most important part of the 
orifice in terms of oil flow. The 
second method was to machine 
three sleeves with the orifices 
milled into the edges of two, then 
join the trio together. This failed 
because a perfect fit, preventing 
fluid leakage, could not be at- 
tained. 

It was then decided to try ul- 
trasonic machining. This method 
involves use of a high frequency 
alternating electrical current 
which can be made to oscillate a 
bit — the size of the desired ori- 
fice — 30,000 times a second. In- 
stead of riding directly on the 
metal sleeve to be pierced, the 
bit is kept immersed in an abra- 
sive slurry of boron carbide grit 
suspended in water. The high 
speed movements of the bit strike 
the grit and drive it against the 
surface of the sleeve, giving it an 
acceleration as high as 150,000 
times gravity. 

This boron carbide bombards 
the surface, creating a series of 
cavities and high points. The 
ultrasonic waves travel through 
the water to produce compres- 
sions and “vacuums”, the latter 
forming small bubbles of vapor. 
This cavitation creates tremen- 
dous pressures when the bubbles 
collapse. These pressures break 
off the high points of metal, so 
that the cutting process is more 
rapid than simple abrasion. 


The ultrasonic machine, showing trans- 
ducer with roughing bit mounted on 
holder. Jig for roughing is mounted in 
left-hand work chuck; that for finishing 
is mounted on the right. 
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Close-up of sleeve being cut by uitra- 
sonic method. The lateral Plunjet lock- 
up is shown in center foreground. 


Because the above action 
wears away the tool faster than 
the hole, a rough cut has to be 
made first; then a new bit is 
brazed to the vibrator unit and 
an exact hole made to fit specifi- 
cations. 

Two abrasive-coolant collec- 
tors are used — one for a heavy 
280-grit abrasive for the rough 
cut, and the other for 800-grit for 
the finished slot. The slurry was 
mixed of about 60‘: grit and 
40°° water and used over and 
over again. 

This slurry has five supply 
functions: 1. Water to effect cavi- 
tation, 2. Water for cooling the 
material, 3. Water to wash out 
small steel particles being re- 
moved from the work, 4. Grit to 
rough up the surface so cavita- 
tion would be accelerated, and, 5. 
Grit to give a fine surface finish 
to the side of the tool as it cuts 
through the slot. 

As previously pointed out, the 
slots had to be cut to exact toler- 
ances — corners sharp to 0.002” 
max. radius, slots symmetrical 
about the centerline to 0.001”, 
sides of slot straight within 
0.0002” at the internal diameter, 
and four inner edges of each ori- 
fice to be perpendicular within 
0.001” T.L.R. There could be no 
burrs or breakouts, and the max- 
imum allowable stagger of the 
orifices could not exceed 0.001”. 

Specially-built jigs, of brass to 
resist corrosive and erosive ac- 
tion of the slurry, were used to 
locate the sleeves axially, rota- 
tionally, and symmetrically 
about the centerline. The jig was 
a V-block with a “diamond-pin” 
in the bottom for rotational 
alignment and an end plate posi- 
tioning the sleeve axially by fit- 
ting against a ground shoulder of 
the sleeve. Clamps were used to 
secure the sleeve against the “V” 
and to insure proper fitting 
against the end plate. 

Plunjet air gages were used in 
conjunction with a column-type 


Precisionaire gage to locate the 
tool pi relative to the sleeve 
prior to machining. The Plun- 
jets were fitted into holders 
bolted to the end plate and the 
edge of the V-block, thus insur- 
ing the proper alignment. 

It was important that the tool 
bit be attached securely to the 
tool holder. Not only was con- 
tinuity necessary between the 
two components, but it was es- 
sential that the axis of the bit 
be parallel with the ways of the 
vertical head. The former was 
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maintained by brazing the tool 
bit to the tool holder in a special- 
ly-built jig. The latter was ac- 
complished by movement of the 
Plunjet across the bit both later- 
ally and longitudinally. Any 
slight misalignment was cor- 
rected by a push with the finger 

or a slight tap with a hammer. 
Inspection was made with a 50- 
power microscope at the I.D. of 
the sleeve by viewing through 
an orifice on one side of the 
sleeve to the inner edge of an- 
- Continued on page 164 











CATRAS 


IN 


- IMMEDIATE DELIVERY 
2. GREATER ECONOMY 
3. COMPLETE INTERCHANGEABILITY 


Because Porter's ONLY business is producing Punches 
and Die Buttons—You always get QUALITY products 
at substantial savings. 







And now— PORTER 


introduces Interchangeable 


BAL-LOK’ 


* REG. 





No need to change your present Standard 


Retainers . . 
tooling design. 


.No need to change your present 


3-P BAL-LOK Punches and Die Buttons are 


made from High 1.50% 


Speed Steels ... 


Carbon and High 


Precision ground to the high- 


est quality found on any commercial punch! 


Over 37,000 Standard Sizes STOCKED FOR 
IMMEDIATE DELIVERY. Avoid costly down-time. 
Write for complete details, today. 


‘Still the best performer” 









PORTER PRECISION PRobucts 
PRinceton 6338 P.O. Box 208 Cincinnati 15, Ohio 
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Electronic Controls that make pos- 
iusTRUCTIONS sible the automatic electrolytic L 
grinding of cemented carbide tools a 
and other hard to work materials, p 
are the subject of a new 12-page ef 
S manual from Anocut Engineering. gi 
. Anocut equipment, including the rr 

electric supply unit, the electrolyte, 

ail and electrodes for a variety of ap- 

wate | —_ plications, are covered and the actual] 

ye rs grinding process is comprehensively 

= = described in theory and practical ap- 

ose fr ton me ote he mnt ae plications. Offhand grinding, chip 

ets ea isin breaker grinding, surface finishing, 

THE FULLER BRUSH COMPANY = ete. are explained with complete 

laboratory and shop test data on 

This Slide-Type Calculator will steel, stainless, and bronze wheels cutting time, diamond wheel cost 

aid you in ordering “Fullanchor” appear below. The reverse side is Savings, and labor savings. The 

wheel brushes. After setting the used when ordering knot-type wheel manual is important to those in- 

diameter of the wheel needed, the brushes. The Fuller Brush Co., Hart- terested in grinding carbides, tita- 
other dimensions — arbor size, etc. ford 15, Conn., or — nium, and other alloy steels and the se 
—and the wheel numbers for crimped Circle Inform-A-Gram No, Cl. new “honeycomb” materials. Anocut ck 
Engineering Co., 631 W. Washington m 
Blvd., Chicago 6, II. m 
“A Manual for Reinforced Plastics The Gear Engineering Manual Circle Inform-A-Gram No. C6. dr 
Tooling,” an authoritative technical from Foote Bros. lists standard gears te 
guide, describes the fabrication and by center distance and capacity, to A New Engineering Bulletin — “A . 
indicates the uses of such plastic aid designers, along with complete Better Air Power System” from 1 

tools as spotting racks, checking and gear specifications. In addition to il- Ingersoll-Rand Co., 11 Broadway, 

inspection fixtures, welding and as- lustrating and listing the company’s New York 4 — points out that power 
sembly fixtures, duplicate die mod- gear line, Engineering Manual DR losses in compressed air lines are dr 
els, drill and trimming fixtures, and No. 2 contains material helpful in frequently as much as 30 to 50% and Ec 
matrices made from thermosetting the selection of proper gear sets. describes how to find out if more air in 
plastic resins — phenolics, polyes- The general design information sec- is being wasted than the repair and ch 
ters, and particularly epoxies — tion gives general design hints, renovation of the distribution system 19 
strengthened with glass fibers. While notes on cornmon causes of noise and would cost. It tells the procedures Ce 
prepared under Marblette supervi- vibration, lubricant recommenda- taken to bring systems up to accept- re 
sion, the 20-page handbook is based tions, and suggested arrangements of ed standards. The 6-page booklet pa 
on actual operations in tool and die “Duty-Rated” gear sets. Foote Bros. (Form 213-A) is an aid in the design pa 
shops actively engaged in reinforced Gear & Machinery Corp., 4545 S. of new systems and contains dia- cil 
plastic tooling. Get a copy from Western Ave., Chicago 9, will send grams of different types of piping Sa. 
Marblette Corp., 37-21 30 St., Long you a copy, or — Circle No. C4. networks and tables of friction losses for 
Island City 1, N.Y., or — of air in pipe, fittings, and hose. 20 
Circle Inform-A-Gram No. C2. “Nitralloy & Nitriding, Including Circle Inform-A-Gram No. C7. Pa 
the new Floe Process,” contains 17 co) 
“Pneumatic Control and Transmis- charts and five graphs to help de- “How to Apply Iron Phosphate Ci 

sion Systems,” a handbook-type bul- fine compositions, mechanical prop- Coatings to Steel in Preparation for 
letin, describes pneumatic control- erties, and case hardening capa- Painting” explains the process by 
lers, their application and how they bilities of four principal types of the which iron phosphate coatings im- Lo 
work, pneumatic systems, and cas- special Nitralloy steels. A two-stage prove paint adherence and prevent the 
cade, ratio, and other interconnected procedure for using the Floe process corrosion on steel, and discusses the the 
control systems. Plant operators will of case hardening is described in ad- coatings used in the Oakite “Crys- we 
be interested in the practical infor- dition to a comparison of results Coat” process. This process cleans de: 
mation contained in Bulletin 1120 utilizing that method over the Fry and phosphates at the same time, fo 
on how to tune pneumatic control- process. The booklet also contains adds luster to the finish, protects se\ 
lers to a process, how to introduce useful information on such things as against chipping or flaking and cor- tal 
manual adjustments, and how to protection of surfaces that are not rosion, and reduces the number of ilh 
provide the best air supply. The 46- to be hardened, weldability, and steps in the pre-paint conditioning wit 
page illustrated booklet is available Knoop hardness values. Nitriding re- operation. Photos taken in plants all 
from Minneapolis-Honeywell Regu- sults, using SAE steels and Nitralloy where the CrysCoat process is being cor 
lator Co., Industrial Div’n. Wayne steels, are also included. For your used illustrate the booklet. Oakite ma 
& Windrim Aves., Philadelphia 44, copy, contact Nitralloy Corp., 230 Products, Inc., 157 Rector St., New is | 
Pa., or — Park Ave., New York 17, N.Y., or — York 16, N.Y. Co 
Circle Inform-A-Gram No. C3. Circle Inform-A-Gram No. C5. Circle Inform-A-Gram No. C8. N. 
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The Machining Characteristics of 
Leaded Steel and Free Cutting Brass 
are outlined in Titan Metal’s newly 
published “First Report.” Numerous 
effective un-retouched photographs 
give visual evidence of the tests 
made in preparing this report. Major 


FIRST REPORT 


the 
Machining characteristics of 


leadea 
Stee! and Free-Cutting Bra 
ss 


sections deal with laboratory ma- 
chinability tests and automatic screw 
machine production tests on the 
metals, and subdivisions cover lathe, 
drilling, and production machining 
tests. Titan Metal Mfg. Co., Belle- 
fonte, Pa., will send you a copy, or— 
Circle Inform-A-Gram No. C9. 


The Revised Issue of “J.I.C. Hy- 
draulic Standards for Industrial 
Equipment” presents the “standards” 
in complete, unabridged form, in- 
cluding the revisions made at the 
1953 meetings of the Joint Industry 
Conference. Also included are the 
recommended practices on hydraulic 
packings and seals, examples of 
packing code identification, a sample 
circuit using J.I.C. symbols, a glos- 
sary of terms, and other useful in- 
formation. Miller Fluid Power Co., 
2040 N. Hawthorne Ave., Melrose 
Park, Ill., will supply you with a 
copy, or — 

Circle Inform-A-Gram No. C10. 


“Nickel-Copper High Strength 
Low Alloy Steels” explains some of 
the reasons for the increasing use of 
these steels, including the reduced 
weight; higher strength; impact, 
denting, and abrasion resistance; 
formability; and availability of 
seven steels of this class. Numerous 
tables and charts and more than 100 
illustrations supplement the text. The 
wide application of nickel-copper 
alloy steels in transportation, bridge 
construction, mining, agriculture, 
Marine equipment, and other fields 
ls featured. The International Nickel 
Co., Inc., 67 Wall St., New York 15, 
N. Y. Circle Inform-A-Gram No. Cll. 


TOOLING and PRODUCTION’S Inform-A-Gram Section is a CARDload of Information 


“Practical Methods of Machining 
Synthane Laminated Plastics” il- 
lustrates the Synthane Corp’s proven 
machining techniques with valuable 
yet brief notes on equipment, speeds 
and feeds, special techniques, tem- 
peratures, and in some cases, “cau- 
tions.” A full page of illustrated de- 
sign suggestions shows how to re- 
duce spoilage and simplify work 
when machining laminated plastic 
materials. Synthane Corp., Oaks, Pa. 
Circle Inform-A-Gram No. C12. 


The 1955 Edition of “A List of 
American Standards” is a catalog of 
individual “standards” booklets. 
About 1,500 such listings are includ- 
ed in the list, available from Ameri- 
can Standards Association, 70 E. 45 
St., New York 17, N.Y. 

Circle Inform-A-Gram No. Cl3. 


“The Present Status of Austem- 
pering and Martempering” sums up 
the progress made to date in this 
heat treating field. Its history and 
development, the basic “S-Curve” 
theory, reasons for employing aus- 
tempering and martempering, fac- 
tors to be considered in selecting a 
specific treatment, equipment re- 
quirements, recent developments, 
and typical examples of treated 
work are discussed in Technical Bul- 
letin No. 500. Ajax Electric Co., 
Frankford at Delaware Aves., Phila- 
delphia 23, Pa., will supply you with 
a copy of the illustrated brochure, 
or —Circle Inform-A-Gram No. Cl4. 


The Choice of the Proper Cutting 
Oil for any machining operation is 
determined by a thorough considera- 
tion of the operating conditions en- 
countered. Atlantic Refining’s Cut- 
ting Oil Selection Chart relates the 
following correlated variables in 
making it easier to choose the most 
efficient cutting oil: cutting index 
(rate of metal removal), tool ma- 
terial, metal (percent relative ma- 
chinability), and oil (in terms of 
Atlantic’s cutting units). Get your 
copy of the cutting oil selection 
chart, Bulletin No. 2-2B-54, from 
The Atlantic Refining Co., Inc., 260 
Broad St. Philadelphia 1, Pa. 

Circle Inform-A-Gram No. Cl5. 


A Split-Gauge Wire Chart is being 
made available to TOOLING & 
PRODUCTION readers by Mettler 
Machine Tool, Inc., Adeline St., New 
Haven, Conn., manufacturers of 
Shuster wire straightening and cut- 
off machines. The wall-size (21” by 
36”) chart is a handy reference for 
split-gauges in decimal sizes. 

Circle Inform-A-Gram No. C16. 


A Sample Sheet of their precision 
plastic for projector use in construct- 
ing comparator chart layouts is of- 
fered by Gage Co., Battle Creek, 
Mich. This material is said to be 
impervious to moisture and thermal 
changes. An instruction sheet on 
techniques accompanies each sam- 
ple. Get yours from Gage Co., or — 
Circle Inform-A-Gram No. C17. 





Tracing Templates. Here are 
just two of the sections of the 
tracing templates now offered 
by the Northwestern Tool & 
Engineering Co., 116 Hollier 
Ave., Dayton 3, Ohio. The 
copyrighted template covers 








263 items—fixture keys, screws, 
jig feet, knobs, nuts, and studs 
—in full scale. The white on 
black printing is easy on the 
eyes and helps eliminate ‘“miss- 
ed lines” when tracing. 

Circle Inform-A-Gram No. C18. 








the much-talked-about 


That 
metal, Titanium, must certainly 
be reckoned with in our thinking 


for tomorrow ... was the impres- 
sion most sharply etched upon 
us at the close of Mallory-Shar- 
on’s recent Titanium Day. 
Titanium’s position as “one of 
the keys to air supremacy” was 
well documented. With strength 
equal to the high strength alloy 
steels used in all sites icin and 


HIGHLIGHTS OF MALLORY-SHARON TITANIUM SYMPOSIUM 


weight considerably less than 
that of steel . . . with strength 
two to three times that of alumi- 
num, favorable relative weight, 
and much superior resistance to 
temperature rise ... with unex- 
celled resistance to corrosion in 
marine atmosphere and salt wa- 
ter... titanium and its alloys are 
assuming an ever more import- 
ant role in our military aircraft 
sdiiecicenll 
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This 3000-ton hydraulic press compresses 
titanium into consumable elec- 








No nantes What You Roll 




























you're sure to win 
“PRODUCTION OSCARS” 
with Kling 

ANGLE or PLATE ROLLS 


You can duplicate, for exam- 
ple, the time- and money- 
saving record of Douglas 
Aircraft Co., Inc. with Kling- 
Pope Plate Rolls; or of 
Commercial Tank & Welding 
Co. with Kling Angle Rolls. 


These and the many other 

Kling Metal Fabricating 

Machines are illustrated and 

described in the new Kling 

Complete Line Bulletin 100. 

Why not send for your copy 

today ? 

A. No. 33-A Kling Angle Bending Roll 
with Power Raise. 

B. Nos. 1-A and 2-A Kling Angle 
Rolls. Send for new Angle Roll 
Bulletin 600. 

C. 3” x 20’ Pyramid Type Kling- 
Pope Plate Roll. 


BROS. ENGINEERING WORKS 
1320 N. KOSTNER AVENUE - 


Makers of Friction Saws; Rotary, Double Angle and Guil- 
lotine Shears; Punches; Combination Shear, Punch and 





AG! 














CHICAGO 51, ILLINOIS 


Coper; Angle and Plate Bending Rolls; Bulldozers. 


Export Distributor: Simmons Machine Tool Corp., 50 East 42nd Street, New York 17, N. Y. 


| gen embrittlement.” 
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| fully to titanium. 


ad S 


| trodes prior to melting operations. 


But, the aircraft industry, Ti- 
tanium’s largest immediate mar- 
ket, is lagging with its orders. 
Titanium melters such as Mal- 
lory-Sharon Titanium Corpora- 
tion need orders in order to fur- 
ther improve their products and 
their manufacturing techniques. 
Sponge production now exceeds 
market demands; the excess 
sponge goes into a revolving pool 
subsidized by the government. 
The future value of titanium be- 
ing stockpiled in the form of 
sponge is doubtful. 


Titanium Program at a Walk 


What has caused this vacuum 
in the titanium picture? 

For one thing, aircraft manu- 
facturers have been awaiting 
more production-in-being before 
committing new aircraft designs 
Present capac- 
ity, while not fully utilized, 


| would not permit full-scale use 


throughout major aircraft pro- 
grams. High initial and fabricat- 
ing costs have been deterrents, 
even though full-scale usage 
would effect size reductions that 


| might largely offset the cost fac- 
| tor present when titanium is 


merely used as a substitute. 
Advances in processing tech- 

niques and metallurgy that nor- 

mally would have taken many 


| years, have been telescoped into 


months. As improvements are 
effected, defense officials and the 
aircraft industry demand still a 
little more. Progress has been so 
rapid, they are reluctant to com- 
mit a major program on the basis 
of alloys as they are today. And, 
as soon as a new alloy appears, it 


| must undergo extensive testing. 


Little more than a year ago, a 
series of failures on_highly- 
stressed jet engine parts were 
traceable to a general lack of 


| process controls and to something 


totally unanticipated — “hydro- 
Although 
these gaps in the quality picture 
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have been plugged, jet engine 
manufacturers are wary... 
wondering what else that is un- 
predictable might turn up. They’d 
like to keep on using titanium for 
certain selected non-critical 
parts, for evaluation purposes. 

There seems to be little doubt 
in any mind as to the critical 
need tor titanium that would ex- 
ist in the event of war. Mallory- 
Sharon spokesmen point out that 
it is a long way from sponge to 
finished parts. More experience 
is needed all the way along the 
line. 

“Rather than let this sponge 
remain in a stockpile, one way 
to help the melters and fabrica- 
tors get material to the end user 
would be to issue this sponge on 
a free issue basis,” advises James 
A. Roemer, Mallory-Sharon’s 
President. “This would accom- 
plish two things,” he claims, “It 
would make room for the stock- 
piling of the better quality 
sponge now being produced, and 
it would also enable melters, rol- 
lers, and fabricators of titanium 
to gain much needed experience 
which can come about only by 
the actual processing and hand- 
ling of full-scale production 
orders.” The job can be done 
better and cheaper now than in 
time of emergency. 


Increased Capacity & Quality 


Titanium Day marked comple- 
tion of a new melting plant, 
which triples the titanium melt- 
ing capacity of Mallory-Sharon. 
Located at Niles, Ohio, the plant 
houses four double-melting fur- 
naces with a total capacity of 3- 
million lbs a year. 

Part of the answer to how big 
a future there will be for titan- 
ium is wrapped up in the conver- 
sion of titanium sponge to the 





Titanium sheets are shown here being 
rolled on a 3-high mill, part of the Sharon 
Steel Corporation’s facilities adjoining to 
Mallory-Sharon’s titanium plant. 


ingot form from which mill 
shapes are produced. In the im- 
proved “Method S” melting proc- 
ess, developed by Mallory- 
Sharon, the loose titanium 
sponge is first compressed into 
43-lb slabs on a 3000-ton HPM 
hydraulic press. These slabs are 
welded together into one long 
electrode, which is then fed into 
a vacuum melting furnace where 
it is are melted, forming a solid 
ingot. This “first-stage” ingot is 
then used as an electrode in a 
second melting operation, yield- 


161 


ing a final ingot weighing ap- 
proximately one ton. 

The melting temperature is in 
the neighborhood of 3200°F, de- 
pending upon the particular 
alloy. The first melt requires ap- 
proximately 45 min; the second, 
about 90 min. Vacuum achieved 
is in the order of 500 microns. 

Ingots achieved by this method 
are highly homogeneous and dis- 
play the same characteristics 
throughout. Alloying elements 
can be closely controlled and 

. « Continued on page 162 
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Believing that there is too great a void between 
standard and special tooling, Mohawk has designed and 
developed a semi-standard subland tool. 


The Mohawk Size-Optional Subland is machined, 
hardened and placed in a stock bin. This results in a 
material saving to the customer in set-up costs, reduces 
delivery time to a fraction of that usually required for’ 
special tools, and allows 
inventory. In ordering these Size-Optional Sublands, 
the customer is limited only in relation to shank 
specifications, and partially on overall length 
requirements. Diameters and step lengths are completely 
optional to fit the particular application. 

Write for full details. 


/ Size-Optional 
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NORMAL DELIVERY 
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... Titanium Symp , from page 161 
properties held constant from 
melt to melt. The hydrogen prob- 
lem has been eliminated. In ad- 
dition, the method increases the 
yield from sponge to ingot — an 
important feature because of the 
high scrap loss and the difficulty 
and cost of salvaging scrap. The 
process, however, is especially 
suitable for the reaching of scrap 
titanium, and full acceptance for 
100‘« scrap melts is an objective 
within sight. 





Tough Alloy 
Steel Back 












High Speed 
Steel Teeth 


ing. 


Ask for the latest MARVEL <\ 
Cutting Tool! Bulletin and 
the name of your closest 
MARVEL Distributor. 


Manufactured only by 





Other Highlights 


e “Today’s revolution is not a 
revolution of metals only, but it 
is a revolution of materials gen- 
erally,” said the Symposium 
Chairman, Dr. F. R. Hensel, Vice 
President in Charge of Engineer- 
ing of P. R. Mallory & Co., Inc. 


e Only three years ago, one air- 
frame producer built the first 
production jet fighter that in- 
cluded titanium parts, their total 
net weight coming to only 85 lbs. 


Features Essential to Top 


UNBREAKABLE—to saw FASTER. 


Composite construction (a 
narrow high 
edge electrically welded by the MAR- 
VEL-invented process to a tough, non-brittle 
alloy steel body), means that MARVEL high-speed- 
edge can be subjected to the MAXIMUM feed pressure 
that any hack sawing machine is —— of applying. 
MARVEL blades need not be “‘babied’ 


SHATTERPROOF—for SAFETY. 


MARVEL blades never shatter or “explode” as do the 
ordinary “brittle” blades shown at left which so often 
cause personal-injury accidents such as the loss of an eye 
or severe laceration and expensive damage to the sawing 
machine. Oo 
soon “‘get t 
tension, higher speeds—to do their work faster, because 
they know they are SAFE with MARVEL. 


SHARPER, PREMIUM-STEEL TEETH—to wear LONGER. 


Teeth are accurately machined by a MARVEL-invented 
oe that assures sharper tooth points and positive uni- 

‘ormity of tooth shape and degree of set from end-to-end 
of every MARVEL blade. The steel used in the tooth edge 
is carefully selected from the finest high speed steels avail- 
able throughout the world, regardless of cost or source— 
truly premium steels, without premium cost. 


QUALITY CONTROL—to assure UNIFORMITY. 


With more than a quarter century of experience in invent- 

g, perfectin; ng. and producin ing welded-edge hack saw 
blades, MARVE i i 
the most modern metallurgical instruments and techniques 
known to the applicable sciences for the specific purpose of 
maintaining highest possible quality control. Coupled with 
rigid tests and meticulous inspection of every 
blade, uniform quality is assured. 


These are only a few features that make MARVEL High-Speed- 
Edge Blades such outstanding performers. 


~~ 


Hack Saw Blade 
Performance 







speed steel tooth 





or fear of breakage! 


rators who use MARVEL b 
e habit” to apply heavier feeds, greater blade 


ades exclusively 


L has provided its own laboratory with 


ARVEL 


Mical Culting 


i)Vs my ed 


ARMSTRONG-BLUM MFG. CO. - 5700 West Bloomingdale Avenue » Chicago 39, U.S.A. 
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Today, the same company is pro- 
ducing a supersonic jet fighter 
with complete aft fuselage of ti- 
tanium and its alloys, their parts 
having a total net weight exceed- 
ing 700 lbs. Removal of titanium 
in this case would necessitate 
complete redesign of the craft in 
order to attain the same perfor- 
mance. 

e The progress in high speed 
flight has presented to the air- 
frame producer a real problem of 
material. Three factors deter- 
mining the necessity for titanium 
in meeting this problem were 
cited by Frank H. Vandenburgh, 
Vice President and General Man- 
ager of Mallory-Sharon: 

1. Today’s supersonic aircraft 
result in increased air loads at 
high speeds, requiring airframe 
structures that will demand a 
higher loading capacity without 
an attendant weight increase. 

2. Higher temperatures are 
caused by aerodynamic skin fric- 
tion and by the jet engine when 
housed in the fuselage. 

3. Adequate corrosion 
ance, a “must” 
material. 

e At speeds approaching Mach 
2 (1500 mph), skin temperatures 
of 300°F or higher will result 
from aerodynamic skin friction. 
High strength aluminum alloys 
have been used where tempera- 
tures up to 250°F have been en- 
countered. Above this point, 
stainless steel has been used to 
offset the rapid strength loss of 
aluminum. Now, titanium is tak- 
ing over in order to avoid the 
weight penalty incurred with 
stainless. 

e In jet engines built for Mach 
2, a temperature rise of 675°F 
can be anticipated. The alumi- 
nums used in engine parts have 
a ceiling ranging from 400° to 
600°F. Titanium will fill a useful 
range for application between 
400° and 800°F, and possibly 
higher. Jet engines yet to come, 
designed to achieve Mach 3 (2000 
mph), will develop such tempera- 
tures that titanium will probably 
be no longer useful for engine 
parts, but at that speed will un- 
questionably be mandatory for 
the airframe and skin. 

e “We know that we cannot go 
much farther in the Aircraft In- 
dustry without the weight saving 
that is present with titanium,” 
stated John L. Goldthwaite, Criti- 
cal Materials Engineer with Al- 
lison Division, GMC. He pro- 
ceeded to show how one lb of en- 


resist- 
for any aircraft 








ee ee te Oe le eee elCUlCe Cl ree oe ee CO a eee ee Oe lo ot eee ot tee 2 eo. a Oat et ee ee 





ON 


oro- 
iter 
tis 
arts 
-ed- 
ium 
tate 
t in 
for- 


eed 
air- 
1 of 
ter- 
um 
ere 


an- 


raft 
; at 
me 
la 
out 


are 
ric- 
1en 


ist- 
aft 


ach 
res 
ult 
on. 
VS 
ra- 
en- 
int, 

to 

of 
ak- 
the 
ith 


ich 
oF 
ni- 
ive 


ful 
en 
ly 
ne, 
00 
ra- 
ly 
ne 
in- 
for 


go 
in- 
ng 
n, 
ti- 
\l- 
r0- 
n- 





Cee. AR eaten eee 





Le ee Tarr 





MAY, 1955 


gine weight saves 5-10 lbs in total 
lane weight. 

e According to Lee S. Busch, 
Mallory-Sharon’s Director of Re- 
search, progress in the next five 
years equivalent to that made in 
the past two years would provide 
the following materials: 

1. Sheet alloys formable in the 
soft condition and heat treatable 
to strengths of 200,000 psi. 

2. Forging alloys that will 
compete with high heat treat 
steel at 280,000 psi ultimate (at 
room temperature). 

3. High temperature alloys 
that will have the required creep 
characteristics at 800°F and pos- 
sibly at 1000°F. (It is possible 





Please mention 
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Magazine when writing. 











that oxidation resistance rather 
than creep strength will become 
the limiting factor in the use of 
these alloys at this point). 

e Although commercial, or non- 
defense, applications are current- 
ly taking only 24%‘c of titanium 
production, a substantial com- 
mercial market is forecasted for 
the future. Hundreds of test ap- 
plications have been reported, a 
few of which are now beginning 
to realize production orders. 
Lack of fabricating knowledge is 
one adverse factor; cost is an- 
other. The commercial user is 
burdened with the cost of “air- 
craft quality” titanium, which he 
does not always need. For awhile, 
commercial applications will 
probably be largely restricted to 
applications where some prop- 
erty of titanium, such as corro- 
sion resistance, is so needed that 
cost will not be a consideration. 
e There is no immediate hope 
for further substantial reductions 
in the price of titanium. Tita- 
nium sponge is down to about $4 
a lb, but the affinity of titanium 
for other elements and the costly 
process controls that have be- 
come necessary to assure the 
high quality material demanded 
for military aircraft largely off- 
set savings effected by increased 
production and general efficien- 
cies achieved in production. Dur- 
ing 1954, the price of mill prod- 
ucts dropped several dollars but 
still ranges from $12 to $20. Con- 
ceivably, another 10% reduction 
could be achieved; beyond that, 
the outlook is not too bright. 


e A 4-point program of what 
needs to be done was offered by 
John H. Garrett, Chairman of the 
Steering Group on Titanium Re- 
search and Development within 
the Department of Defense: 

1. Review the over-all research 
and development program to re- 
veal any gaps, especially as to 
possibilities for further alloying. 

2. Provide governmental as- 
sistance to Industry in continued 
improvement of melting and fab- 
ricating processes. 
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3. Implement some direct gov- 
ernment purchasing of titanium 
. in order to get approved 
alloys out of the laboratory into 
production . . . and to develop 
more fabricating experience. 

4. Develop a market and 
market acceptance for titanium 
alloys of somewhat less than per- 
fect quality. Present efforts are 
largely directed toward making 
the entire output of top “aircraft 
quality”. 

— W.N.N. 











The NEW 


LONG STROKE 
Style 22 





Hydraulic 


Power Unit 


For special-purpose ma- 
chines at low cost use these 
Ex-Cell-O quill-type hydraulic 
power units to feed, rotate, 
and retract tools for drilling, 
reaming, counterboring, and 
spot-facing. 

See your local Ex-Cell-O repre- 
sentative, or write Ex-Cell-O for 
literature. 


EX-CELL-O CORPORATION 


Long Streke in a Smal!, Self-Contained Unit 
Ex-Cell-O Style 22 quili type Hydraulic Power 
Unit. Capacity, 3 HP: stroke, 8". Styre 22-1, 12 


stroke 





IMPORTANT FEATURES 


1. Long Stroke in small rugged unit. 
2. Flexible automatic cycles. 
3. Two infinitely adjustable feed rates. 


4. Hydraulic pump externally manifold 
mounted. 


5. Electric and manifolded hydraulic con- 
trols enclosed, yet readily accessible. 


54-45 


DETROIT 32 MICHIGAN 





MANUFACTURERS OF PRECISION MACHINE TOOLS * 


GRINDING SPINDLES ¢ CUTTING TOOLS « 


RAILROAD PINS AND 


BUSHINGS © DRILL JIG BUSHINGS © AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 
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What is your 
shop doing 
to control 
cutting tool vp 


costs? BEFORE / 


Longer useful life from 
cutting tools is one of 
the logical and proven 
ways for shops to 
economize. 

















For over 40 years we 
have served countless 
industries, restoring their 
damaged tools and re- 
cutting their worn tools 
for other operations. 





Are you sure your shop 
is not scrapping tools 
that can be reclaimed or 
converted at a fraction 
the cost of new tools. We 
work with both H.S.S. 
and carbide. 


SEND US A 
TRIAL ORDER 


Write for this 
catalog describing 
our service. 





NATIONAL roo 
TOOL SALVAGE CO. 


2TH BOULEVARD 
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. . + Precision Orifices, from page 157 
other diametrically opposite. All 
orifice qualities were held to well 
within tolerance. 

An average maximum stagger 
achieved for four slots was 
0.0005”, corner radii were gener- 
ally held to less than 0.001”, and 
edge straightness, squareness and 
symmetry were as close as could 
be measured with the micro- 
scope. Edge sharpness at the I.D. 
was excellent, while a slight 
taper of around 0.002” was evi- 
dent through the depth of the 
slot. This latter effect was of no 
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consequence, however, for the 
dimensions at the I.D. were the 
ones pertinent to the oil flow. 

The ultrasonic method of ma- 
chining has other applications 
besides the cutting of such pre- 
cise holes. Special dies of in- 
tricate shape may be machined. 
Hardness of the material is not 
important, so that dies or parts 
may be machined after heat 
treatment, thereby removing the 
age-old problem of distortion 
after heat treating. In fact, the 
harder materials are often cut 
more rapidly. 


344-TON TRUNNION FIXTURE 
OF ALL-WELDED DESIGN 


Welding the three major sub- 
assemblies of a heavy lift arm 
for operating a 2 cu yd bucket on 
a hydraulic tractor-mounted 
shovel called for some unique de- 
sign considerations in a trunnion- 
type fixture in which to clamp 
the parts for joining. The fix- 
ture itself grosses 4,700 lb, while 
the hand operated trunnion stand 
carrying it weighs another 2,200 
lb. Fixture width is 69”, length 
13’2”, height 64”. Center of the 
trunnion bearing is 44” above the 
floor. 


ting the trunnion stand sections. 

The fixture has a body of 
two 15” channels, cross braced by 
short sections of the same size 
and welded to 2” thick machined 
end plates with %4” fillet welds. 
Trunnion stands are individual 
weldments, comprising steel 
blocks, channels, and I-beams. A 
novel feature is a copper block 
welded to one of the supporting 
members and contacting the fix- 
ture end plate to serve as a “col- 
lector ring” for the welding 
ground cable, to prevent arcing 





Photo courtesy The James F. Lincoln Are Welding Foundation. 


The two side elements of the 
shovel lift arm weigh 1,430 lb 
each and, as may be noted in the 
illustration, are awkward to 
handle. Thus the fixture was de- 
signed to combine tacking and 


| welding operations to avoid re- 


handling and re-positioning. The 


trunnion permits easy positioning 
for all downhand welding. Both 


fixture and trunnion are them- 


selves welded throughout, except 


for two bolted tie beams connec- 


from the trunnion stand to the 
trunnion. 


Rigid clamping devices and ac- 
curacy of parts alignment are 
vital considerations in proper 
functioning of the fixture, ac- 
counting primarily for the mas- 
sive construction detail. 


The equipment was designed 
and built by the Trackson Com- 
pany, subsidiary of the Caterpil- 
lar Tractor Company. 
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NEW TOOL TESTER 


Eliminates Production Delays Due 


To Faulty Electric Tools and Cords 


e Detects presence 
of short circuits. 


e Detects power 
grounds due to 
moisture paths, 
carbon paths, in- 
sulation breakdown. 


e Detects loose or 
corroded terminals. 


e Checks ground 
circuit continuity. 


e Quickly tests 
extension cords. 


¢ Single button 
operation. Takes 
only 7 seconds. 


¢ Green light flashes 
to indicate "safe". 


¢ Red light and 
buzzer indicates 
“unsafe”. 


© Pilot light for 
continuity test. 


¢ Automatic safety 
stop. Fool-proof. 


e Completely 
portable. 











Fendall POW-R-SAFE Tool Testers 


enable you to quickly detect elec- 


trical and mechanical defects in your 
power tools and cords. Takes only a 
few seconds to determine whether op- 
erating condition is safe or unsafe. 


Easy to use. Send for details now! 


FENDALL COMPANY 


4513 N. Lincoln Ave. Chicago 25, Ill. 
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Model U-TR 60,000 RPM 
UTILITY Pneumatic 


7 
4 


An outstanding, powerful, fast-cutting tool of proven high effi- 

ciency. Designed for the tough jobs and real production. Per- | 

forms indefinitely and dependably. Precision made. Extra heavy 

spindle of special alloy steel. Grease-sealed bearings, no man- 

val or automatic lubrication required. Steel housing for safety. 
WRITE FOR LITERATURE 





A 
STURDY 


bk -AROUND TOOL 
PRODUCTION JOBS! 





PRODUCTS 


46 VICTOR AVE., Div. 18 
DETROIT 3, MICHIGAN } 
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Republics consistent 
good quality gives 
nature a run for 
it’s money! 


no 













Confidence that every spec will 
be closely adhered to — that the 
next gage will be just as perfect 
as the last—consistency in quality 
—this is the important thing 
that appeals to quality control 
men and the reason so many of 


them regularly specify Republic. 


e Thread Plugs and Rings 

@ Plain Plugs and Rings 

© Pipe Plugs and Rings 

e Reversible thread 
and plain plugs 

e Measuring wires 

© Thredmasters 


COMPLETE 
ORDERING 
DATA 





Metalworking plants 
will find this com- 
prehensive catalog 
an important buving 


aid 










REPUBLIC 


( ie GAGE COMPANY 
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Tool angle is a consideration 
for screw machine operators 
when substituting aluminum 
stock for brass in reducing pro- 
duction costs on machined parts 
in a large variety of shapes, sizes 
and applications. 

Typical changes necessary for 
the conversion from brass to 
aluminum are pointed out on two 
specific jobs by case histories de- 
veloped for Kaiser Aluminum 
and Chemical Corporation. 

The investigations were made 
to determine exact cost savings 
by the substitution of aluminum 


MACHINING CosTs - BRASS VS ALUMINUM 


for brass and to test screw ma- 
chine procedures using less cost- 
ly aluminum on jobs formerly 
done in brass. The tests were 
conducted for Kaiser Aluminum 
by an independent medium-sized 
screw machine house, Don Wells 
Products, San Leandro, Califor- 
nia. 

The screw machine-produced 
parts in the tests included a 
threaded blowgun nozzle 34” 
long and a knurled cap screw 38” 
in length. 

The Wells firm first ran the 
parts in brass and then in alumi- 


Now Hardened Key Ways 
in Boeecde AIR CHUCKS 





New Standard Feature 
Added to .001” Precision 
Ajust-Tru Chucks 


Longer wear, longer accu- 
racy — thanks to hardened 
key ways — is now added to 
other unique features of Buck 
Air Chucks. At no extra cost! 

Now, more than ever, you'll 
want to consider al] of the 
ways the Buck can save you 
money. 

Guaranteed .001” precision. 

Jaws can be machined in 
the tool room, saving the 
time-wasting trial and error 
method and down time of fit- 
ting on the chucking ma- 
chines. 

Hardened jaws can be used 
for all operations with the 
Buck, and jobs run intermit- 
tently without the need to re- | 
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cHUCK S 


The Buck Ajust-Tru prin- 


true the jaws for each set up. 

Final accuracy adjustments | 
can be made under full air | 
pressure. And for safety, the | 
Buck keeps its gripping | 
power should the air line 
break. 

6”, 8”, 10” and 12” sizes 
— 2 or 3 jaws — NO PRICE | 


t ciple is @ unique chuck PREMIUM 
: . development 3 | 
“tar * ows grip work the ony For long accuracy and sav- | 
other scr ‘3 or ow chuce . . 
J2 Alone wick: tu alaged ings never before possible | 





= 


Principal dimensions on the 10” and 12” 
chuck mounted to an Al-8” American 
Standard Spindle Nose. 


CIRCLED DIMENSIONS FOR 10” 
DIAMETER CHUCK 


duplicote ports 





opposed screws near the 
bock of the chuck 
wsed to move the chuck 
on the adapter te bring 
work to dead true align- 
ment. No further odjust- 
ment needed to chuck 


On hend-eperated 
chucks jows elweys come 
beck to within 0005"— on 518 
air chucks to within 001". 


with an air chuck — get a 
Buck. Send for complete de- 
tails today. 


Buck TOOL CO. 


SCHIPPERS LANE 
KALAMAZOO, MICHIGAN | 
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Closeup shows aluminum blowgun nozzle 
just prior to cut off and after drilling 
operation on screw machine. Note small 
size of the chips. The piece is part of 
an evaluation test by Kaiser Aluminum 
to obtain production data on converting 
from brass to aluminum screw machine 
stock. 


num. Comparative information 
was made up from the independ- 
ent company’s data sheets and 
was based on lots of 10,000 for 
both brass and aluminum. 

For both parts in brass the cut- 
ting tools were ground with a 0° 
back rake. For use on the alumi- 
num stock the cutting tools were 
ground with an approximate 
back rake of 10°. This was the 
only mechanical changeover 
necessary on the job. 

In both tests it was found that 
the aluminum alloy 2011 (11S-T3) 
broke into small chips similar to 
brass. There was no problem 
working the screw machines up 
to maximum efficient speed for 
aluminum. 

In the case of the knurled part 
a savings of 33.7% was made by 
using aluminum and 24.9% on 
the nozzles. In all tests produc- 
tion time was the same for both 
aluminum and brass. The econo- 
mies stemmed from the more 
parts per pound obtained from 
the aluminum screw machine 
stock. 

The knurled part was pro- 
duced on a Browne & Sharpe, 
Model OG (belt drive) screw 
machine. In turning both met- 
als, the spindle speed was 2660 
rpm (forward) and 345 sfpm. In 
threading, the spindle speed was 
540 rpm (forward) and 53 sfpm. 

The operation’s sequence was 
as follows: index—thread—index 
—feed stock—index—knurl on 
and off—index—form, drill and 
cut off. Cycle time was 6 sec. and 
the screw machine produced a 
maximum of 420 parts per hour. 

In the knurled test the alumi- 
num stock was %” round, alloy 
2011 (11S-T3) weighing .240 lb/ 
ft. The brass stock was %” 
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round, free machining, yellow 
brass weighing .7243 lb/ft. Tool- 
ing costs for both aluminum and 
brass in these tests were $15.45. 

The breakdown for the costs for 
brass included 25c for setup; $10 
for labor; $14.99 for material, 
and 25c chasers. The total was 
$25.49 per 1000 brass parts. 

Setup, labor and chasers costs 
were identical for aluminum. 
However, the material cost was 
$6.39 and the total cost per 1000 
was $16.89 for aluminum. 

This represented an actual sav- 
ings per 1000 parts of $8.60 in al- 
uminum compared with brass on 
the knurled cap screw. 

The experience with substitut- 
ing aluminum for brass on the 
blowgun nozzle showed similar 
results. The aluminum stock 
was °s” hexagon 2011 alloy al- 
uminum. The brass stock was 
3g” hexagon, free machining 
yellow brass. 

The work was done on a 
Browne and Sharpe model OG 
(chain drive) screw machine. In 
turning the spindle speed was 
4,230 rpm (forward) and 450 sfpm. 
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PARALLEL EDGE SCRIBER 


Drawing a line parallel to a 
given edge of sheet metal, plastic 
sheet, or wood is an operation 
often performed in layout work. 
To simplify this operation The 
Dayton Rogers Manufacturing 
Co. has recently developed a new 
improved parallel edge scriber, 
graduated by sixteenths, from 
¥y” to 1”. 

This sheet metal worker’s 
scribing gage is made from cold 
finished strip steel, stencil-en- 
graved. It can be used by wood- 
workers as well as sheet metal 
workers and has a place among 





the tools of those who “Do-it- 
themselves”. 

It may be obtained free of 
charge when requested on your 
company letterhead directed to 
the Dayton Rogers Manufactur- 
ing Co., Minneapolis 7, Minn. 


In threading the spindle speed | 
was 850 rpm (forward) and 85 | 


sfpm. 

The sequence of operations in- 
cluded: index—die, on—index— 
feed stock—index—center—in- 
dex drill—index—drill, form and 
cut off. The cycle time was 7.5 
sec. and the maximum produc- 
tion per hour was 480 parts. 

Again the essential difference 
was in the stock. Weight per 
foot of aluminum was .143 lbs 
compared with .45 lbs in brass. 
Weight per 1000 pieces in the 
lighter metal was 10.3 lbs while 
the amount of brass used in a 
like quantity was 32.4 lbs. A 
total of 103 lbs at $.788 per lb 





was used of the aluminum and | 


324 lbs of brass at $.502 per lb. 

In both cases tooling costs 
were $20; setup, $1.60; labor 
$13.40. The aluminum parts cost 
$23.12 per 1000, compared with 
$31.06 per 1000 in brass. 

It was pointed out that alumi- 
num, like all metals, has its own 
rate of thermal expansion and 
recommended coolants are neces- 
sary to assist in controlling this 
factor. Carbide-tipped tools are 
also recommended on long runs. 
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FAST ANGULAR INSPECTION SET-UPS 


... with repetitive accuracy 


When minutes mean money, you can realize outstanding economies in your 
plant with the Robbins Sine Plate. 


Using your own standard gage blocks, angular set-ups take just a few minutes. 
And, you are certain every set-up is accurate, too, because Robbins Sine 
Plates are built to precision tolerances on the sine bar method. 


For quick, accurate angular set-ups on milling, boring and inspection 
operations of large work pieces — Robbins has introduced a new 
24” square sine plate. This versatile unit is rapidly replacing home- 
made holding and inspection devices. It also eliminates costly con- 
struction time for special ‘“‘fixed-angle”’ fixtures which are good for 
only one job. 


If you want to cut costs — meet the most rigid dimen- 
sional requirements, then the Robbins Sine Plate is the 
answer. Get complete details. Write for your free 
illustrated catalog and price list today. 


OMER E. —Kibbine COMPANY 


Dept. C-5 — 24800 Plymouth Road Detroit 39, Mich. 


Also producers of special gauges ond fixtures 











THIS CARBIDE GRINDING TEAM 
Gata Costa! 


RESINOID-BONDED DIAMOND WHEELS 


—for faster and freer carbide cutting and less 
frequent wheel dressing. 


STEEL-BONDED DIAMOND WHEELS 


—practically indestructible for extra long life. 
Diamond particles stay in place until completely 
worn. Finish tools better for longer tool life. 


STEEL-BONDED CHIP-BREAKER DIAMOND WHEELS 


—with many times the service life of other chip-breaker diamond wheels. 


Reduce wheel and tool costs materially and speed grinding 3-4 times. 


CARBIDE BENCH GRINDERS 3 











MODEL GF-2A MODEL GF-3 
(Off-Hand) (Universal) 
Ww 


1H.P. Reversible 
Motor 


nN a>, 4 12 g.p.h. Pump 

on y. ™~ a 
. » Swivel Motor > 
x , and Table 










Micro Scales for > 
Close Settings 


Grinding, Cut-off, a 


Chip Breaker 


For further information regarding this perfect Carbide Grinding Combination, Write to: 











10329 CAPITAL AVENUE 
(OAK PARK) 
DETROIT 37, MICHIGAN 


ally MANUFACTURING CO. 
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PRECISION 
SINE BARS and PLATES 3 





Made from high grade alloy steel, nor- 
malized, hardened, rough ground, aged, 
and finish ground. 


High precision lapped sine bars and 


plates with .000050" accuracy available. s0° Sine Gare ---2------- aBee 
Further information on request. po pe pe fame “~~ sane 

ong Segre Minwes sence 

BRAND TOOL & SUPPLY CO. *°3).cozer7s "ins"? ass.00 


Most sizes available from _ stock. 


Special sizes made to order. 


907 S. Victory Blvd., Burbank, Calif. 
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DIAMOND WHEELS 


Scientific “controlled spacing” 
of diamonds in the single layer 
diamond grinding wheels by Su- 
per-Cut, Inc., Chicago, produces 





the most efficient cutting pattern 
possible. This spacing -places 
each diamond in a tested prede- 
termined pattern with the dia- 
monds positioned in one plane to 
assure full efficiency. 

A patented nickel-bonding 
process holds the diamonds accu- 
rately and tightly in place and 
the patented “Eze-Tru” feature 
quarantees quick, convenient 
truing to the back plate by ten- 
sioning auxiliary screws, a fea- 
ture that insures maximum 
wheel life. 

Circle Inform-A-Gram No. DI. 


ELECTRONIC GAGE 
FOR SMALL PARTS 


Special electronic gaging de- 
vices can be quickly and inex- 
pensively built up, using a stand- 













Courtesy of Brown & Sharpe Mfg. Co. 


ard gage head cartridge, an ap- 
propriate base, and an indicating 
instrument. This type of appli- 
cation relieves the problem of 
gaging small parts in quantity, 
with speed and accuracy, but 
without elaborate equipment. 

In the setup illustrated, the 
cartridge has been set at an angle 
for increased visibility and re 
sultant speed of gaging. The 
cartridge can be_ positioned 
quickly for measurements with- 
in a 2” range. 

















IN MAY, 1955 


Go 0VA Dil Indicators FASTER ! EASIER 


eg ee e 4) 
7 for Precision Production | CUT COSTS UP TO 50% e 
WITH REN-ITE TOOLING PLASTIC 


The trend is definitely to Ren-ite Tooling Plastics for lower costs. 
Look at your tooling requirements . . . you'll find that Ren-ite 
Tooling Plastics can replace steel or other metals at a fraction of 
your present cost. Efficiency of operation is another Ren-ite Plus. 








.001/" .0005°’ 
.0001” 
Test Sets for Dial Indicators 
Machinists, Tool with 
Makers and Inspectors Exclusive lever action 
ern Since 1896, Geneva Precision Instruments have 
ices : been used for precise checking. This Ren-ite Master Body Checking fixture for a 1955 automobile 
ide- : Complete line includes: reduced tooling weight from 2350 to 635 Ibs. and cut costs ap- 
lia- Dial Indicators Test Sets proximately 50%. One of many Ren-ite tooling accomplishments. 
Bench Center Sets Depth Gages : Ren-ite the dependable dimensionally stable tooling plastic is a 
> to , : ‘ thermosetting resin used as a laminating plastic without heat or 
| Ind h : Z com 3 
Dial Indicators with Threaded Stem pressure for general tooling applications. Ren-ite is used success- 
Regular Test Sets —4 and 8 Base 3 | ay for. models, egetewpes, spetiing packs, fenels, anny dies, 
j , . soqpes , 7 uplications as well as checking, welding, drill and router fixtures. 
jing with solid, adjustable & "'T” slot uprights ae, Foundry applications are being developed. 
*cu- Production Bench Gage Dial Snap Gages § Rendiee hand engi 
and Test Set with Magnetic Base ; a ing are available at no cost 
‘ure 16-page illustrated Catalog 106 2 a 7 to yes, He comes aeoeee 


. sent FREE on request. 
one PLASTICS, INC. 


a CHICAGO DIAL INDICATOR CO. | 3179 South Cedar Road, Lansing 4, Michigan 





Offices in Chicago, Cleveland, Detroit, 
lum — A, 180 N. WACKER DRIVE, CHICAGO, ILL. Les Angeles, Now York end $. Levis 
See Our Exhibit, Space 524, Prad. Eng. Show, Navy Pier, Chicago, Sept. 6-16. 
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Automation Speeds 
Hole Drilling 


New Machine Drills 
40 Pieces Per Minute 


Dyittins at a higher production rate and a lower production cost 
is the result achieved by applying the principles of automation 
in the designing of this new Govro-Nelson Automatic Drilling 
Machine for drilling a .135 hole in a brass part. 

The machine incorporates two independent Govro-Nelson Auto- 
matic Drilling Units, each being completely interlocked with an 
Mig. Co. air-operated magazine which is kept filled by the operator or 
mechanically. 





n ap- 
otiaa The parts are automatically clamped, drilled and ejected into a 
li- chute, permitting complete automation. Output rate: 40 pieces 
1pp Pp g comp p p 
m of per minute. 
-— If you would like to speed up your production rate and reduce produc- tigi 
, = tion costs on drilling operations, send samples and part prints for our Literature | 
% the engineering staff's recommendation. No obligation. 
angle 


d re YS » GOVRO-NELSON CO. 


Machinists of Precision Parts for 32 Years 


with- | DRILLING UNIT oe 


Detroit 8, Mich. 
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DOUBLE DRIVE!" equatisea 
DOUBLE GIBS ‘z constant 




































,/ Custom built to fit all 0 All bearing surfaces 


lathes from 9” to 18”. hand scraped. 

V Smooth, sensitive con- —/ All parts of indexing 
trol with Pilot wheel mechanism hardened, 
drive through twin assuring accuracy. 


Clese tolerance 
shoulder-screw 
Job held 

to plus .002; 
minas .006. 


gears and racks. 





Manufacturers of the most com- 
plete line of HEXTURRET BED 
TURRETS, TURRET TOOL 
POSTS, and TAILSTOCK TUR- 
RETS in the country. 











SEND FOR CATALOG 
No. 53 


ENCO Manufacturing Co., Dept. Ey 


4524 W. FULLERTON AVE., CHICAGO 39, ILL. Reasonable Deliveries 
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3 BUSHING BONDING CEMENT 


For Retaining Drill Jig Bushings 
Use B-K 7+ CEMENT 


No distortion of the jig plate or misalignment 
of the hole pattern. Eliminates lapping of press 
fit bushings after assembly. Not affected by 
drilling heat. Bushings can be retained in steel, 
aluminum or fiberglas jigs. Easily applied by 
untrained personnel. Especially recommended 
for use in ‘“‘master tooling’ operations. 


. SHERIDAN PRODUCTS 


4 


4 1054 E. Hyde Park Bivd., Inglewood 3, Calif. 











A 
WI, 











____ CIRCLE INFORM-A-GRAM KEY NO. 1702 





ADJUSTABLE ROD GUARD 


LASSY, for Power Presses 


SUPERSENSITIVE 
HAND TAPPER 









With exclusive 
features sets new 
standards for ac- 
curacy, time and 
taps saved. Ca- 
pacity #0 to %"’. 










Free 6 page 
wnest Test 60. HUMM SAFETY EQUIPMENT CO. 


MFGR. OF COMPLETE LINE OF PRESS GUARDS 
249 Sheffield Ave. + BROOKLYN 7, N. Y. 








Plainville, Conn. 
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LINDERME 
2-SPINDLE 
ADJUSTABLE 
DRILLING 


HEAD 





Drills, taps metal, wood, plastics. 2- 
minute setup on most drill prenees: 
quick, accurate adjustment. ariety 
of models, 44” to 125%” centers. 


The drill spindles are held rigidly in 
position when two nuts are tightened. 
Sturdily constructed. Suitable for 
adaptation to large or 

presses. Models A and B made with 
sleeve. Models C and D with overarm 
adaptation, equipped with guide 
pins, springs and brackets, mounted 
to a cast-iron base with surfaces 
ground for use of drill fixtures. All 
models can be used for drilling or 
tapping on tapping machine or drill 
press with reversible spindle. Also 
used with standard tapping heads. 


Multiple heads with fixed center dis- 
tances are designed and built to 


meet your requirements. Available 
with GM Sleeves, Morse taper or 
drill chucks. 


Write for full information 


LINDERME ENGINEERING & SALES 
8132 PURITAN DETROIT 38, MICHIGAN 
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PRODUCE F 


A.N.D. 10050 


PORT CONTOURS 


3 TIMES 
FASTER! 


The new Sonnet Port Contour 


Cutter completes all five oper- 
ations in one pass! 


Chamfering, counterboring, 
radiusing, countersinking, 
spot facing...all five are 
necessary to produce the 
A.N.D. 10050 port contour 
or connecting hole. Now, 
with Sonnet’s new four- 
fluted, special-purpose con- 
tour cutter, all five opera- 
tions can be completed with 
a single pass, reducing i 


wT ’ 
a yY time as much as two-thirds! 
_- The new cutter is made 












from alloy steel and hard- 

ened for toughness. Car- 

bide tips on all four flutes 

. assure longer cutting lite 

Write for and smoother finish. Avail- 

descriptive literature able in all sizes with inte- 
and prices today _ gral or replaceable pilots. 








TOOL AND MFG. CO. 


573 No. Prairie Avenue, Hawthorne, California 
Specialists in carbide and high speed steel cufting tools 
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..- Cadillac, from page 120 


a fixed location with “Jo” blocks inserted into 
the ring groove. Additional development work 
followed, and the final result consisted of a ro- 
tating plate on which the piston is placed for 
squaring up the piston and grooves while the 
lands are checked with an airtest indicator 
adapted to an air column. 

The piston wrist pin holes are precision 
bored; round within 0.0002”. They must be 
square with the skirt 0.001” in the piston diam- 
eter and line up with each other so that a 
wrist pin 0.00005” smaller than the hole can be 
assembled freely. Exposed as a high scrap 
item through the medium of the Scrap Con- 
trol meeting, it was soon brought into proper 
focus through the minutes of the Quality Re- 
view meeting. Responsibility for follow-up 
was assigned, proper measuring equipment 
was provided and control charts were installed 
at each of the operations. 

Although considered a by-product, com- 
munications are essential to the success of a 
quality control program. Reports, if soundly 
constructed, will keep management informed 
of the status of quality and also the progress of 
the quality control program. 

Development of an effective chain of com- 
munications is an obligation of top manage- 
ment. Supervisory personnel must be pro- 
vided with an exact measurement of their 
quality performance. To perform his job, the 
supervisor must reflect the interest of the men 
at the top; it follows naturally that the inter- 
ests and attitudes of top management will, in 
turn, condition the behavior of the operator on 
the job. These interests must be passed along 
all the way down to the men who operate the 
machines. 

Quality mindedness is synonymous with 
good communications. The degree to which it 
is instilled may well determine the success or 
failure of an S.Q.C. program. 














CONSTRUCT YOUR OWN | 


(empanater (hatts 


GAGE COMPANY 
PRECISION PLASTIC 


Send teday for 
FREE SAMPLE AND PRICE LIST 











Make your own projector layouts on material 
impervious to moisture and temperature changes. 
Easy to use for permanent or temporary charts _ 
.. . full instructions with each sheet and sample. 


ASK FOR BULLETIN NO. 55-892 


GAGE COMPANY - 


BATTLE CREEK, MICHIGAN 
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Precision PLUS!! 
INTERNAL GROOVE 
GAGES 


\ 


Greater Accuracy 
Faster Operation+ Easier Reading Cy 
for THREAD RELIEFS © ‘‘O0"’ RING GROOVES e SNAP RING GROOVES 


Positive Accuracy assured with readings R J ha T 


to less than + .0001 — Faster, easier 
readings with large 2” Indicator Dial. 
pcole) Mele) 17-0) Bf 


Ranges from .300” to 6.000”— Inreach 
to 30”. Simple setting with outside mi 
PASADENA 2, CALIF. 


rometer or gage blocks. Lightweight 
WRITE TODAY !! 
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TIME SAVERS for the Tool Room 


. . and the Production Line 4&& % 




















Do It Faster With A 
DREMEL MOTO-TOOL 


With DREMEL you can pol- 
ish, grind, de-burr, sharpen 
without tearing down set-ups. 
Moto-Tool is the fastest, 
most powerful tool in its 
class. Easy to use as a pen- 
cil (dynamically balanced 
and weighs only 13 oz.). Put 
the DREMEL to work. See 
how it pays off in speed, 
convenience and time sav- 
ings! 

APPROXIMATELY 

27,000 R.P.M. 

MOTO-TOOL NO. 2, 


with one emery wheel point 
$17.85 


MOTO-TOOL KIT NO. 2, 

with 23 accessories (high speed 

steel cutters) and jodel 2 

Moto-Too!l in sturdy steel case 
$25.95 


See Your Industrial Distributor 
or write for catalog. 


DREMEL MFG. CO., Dept. E-525, RACINE, WISC. 
CIRCLE INFORM-A-GRAM KEY NO. 1713 
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... Processing, from page 93 
bd pee ee $.Q.C. Process Capabilities for Sample of 5 or 
The Upper and Lower Control limits are: 2 
UCLX — 5005 + .00023 — .50073 _ 7 Proc. Cap.| R’ | Proc. Cap. R’ Proc. Cap. 
iain : _ me? y se Te 10.32 7. 
LCLx¥ = .5005 — .00023 — .50027 1. zee | 4 10.58 7.1 
= 1.2 3. 4.2 3 7.2 
ee oge 1.3 3.35 4.3 11.09 7.3 
To find process capability: 14 3.61 4.4 11.35 7.4 
i 1.5 3.87 4.5 11.61 7.5 
, D (ft * 48 6 13 6 1.87 7.6 
oe R (from any statistical textbook +: 7 4 ig Fe 
-——— 1.8 4.64 4.8 12.38 7.8 
d» source) 1.9 1.90 4.9 12.64 7.9 
" 2. 5.16 5. 12.9 8. 
- 2.1 5.42 | 5.1 13.16 8.1 
. ’ , ae 2.2 ‘68 5.2 3.42 2 
since6o° = 6R = process capability -? ei 8.8 8.2 
aa. 2.4 6.19 5.4 13.93 8.4 
d» 2.5 6.45 5.5 14.19 8.5 
2.6 6.71 5.6 14.45 8.6 
lad 6 2.7 6.97 5.7 14.71 8.7 
then process capability = R ene 2.8 7.22 | 5.8 14.96 8.8 
ds 3. 7.74 | 6. 9. 
. 396 3.1 8.0 | 6.1 9.1 
e rs 5 was 2.32 . o2 | a5 6.2 9.2 
d. for sample of 5 was = | 6.3 9.2 
3.4 | 8.77 6.4 9.4 
th 6 6 9 58 3.5 9.03 6.5 9.5 
en |; = wyanc “. 3.6 9.29 6.6 9.6 
d» 2.326 3.7 9.55 6.7 9.7 
3.8 9.80 §.8 OL8 4 
3.9 | 10.06 6.9 7.8 9.9 fj 
2.579 or 2.58 —— oe 








a 
@ 
a 


2.326 6.000000 Process Capabilities for Samples of 5. f 
4652 _ 6 
13480 aa = = process capability 
11630 . 

[3500 — (1.7) oo = 4.386 or 4.39 
16282 1 7 ‘ 
~ 22180 aa 

20934 ag 


1246 a 
4386 ~=or 4.39 






































































































































R from data above = 1.7 . . » Continued on page 177 
Provisional Control Limit for Samples of 5 
TOT. R AR DR TOT. R AR DR TOT. AR DR 
TOL. max 2 max 4 max TOL. max 2 max 4max || TOL. 2 max | 4 max 
——9003 | ~~.00012, | ~«.00007. | ~~. 00025 0037 | .00144 | .00083.|  .00304. || .0071 -00159 00581 ' 
0004 [00016 | 00009. 00034 0038 | .00147.|  .00085 | .00311. ||  .0072.| 0 00161 -0059 
~~ 0005 oo1I9|~«.00011~~S«C«C ~ 0039 |  .00151 | 00087 100319. || .0073. | ~.00 .00163 -00598 
0006 | 00023, .00013.| .00049 || .004 | .00155.| .00089 | .ona2R8 || 0074 00287 |  .00166 -00607 
~~ 0007 | .00027 | .00016 | .00057 || 0041 | .00159 | 00092 | .00333 ||  .0075 | 00291 -00168 00615 ) 
0008 60031 OOOTS 00066 -0042 00163 00094 00345 -00295 0017 -00624 
00) 00035 | 0002 00074 || 0043.) 00167 00096 | 00353 00299 00173 -00632 
|) a 00039 | 00023. | .0OO82 || .0044.)  .O0I71..  .00099 ) 00361 ~ 00303 |  .00175 .00641 
Ooi 00043.) .00020.| 00091 || .0045.|  .00175.) 00101 | 0037 0079 | +.00307 | .00177 .00649 
0012) .00047.| + .00027 | .00099 || .0046.|  .O0178 | .00103.|  .00376 || .0O8 | .0031 00179 "00655 
— Is | 0005 0029 _ 00106 ||” .0047 | .00182 |  .00105 | .00385 ||  .0081 |  .00314 |  .OO18I -00664 
“0014 | ~—C«ESSC«COOST|COOTT ~ 0048 .OOTSB 00107 00393 || 0082 00318 | 00183 00672 
01S 00058 00033 00123 — 0049 O19 ~~~ ~)~SC«CO OD 0083 00322 | .00186 | 00681 
Oul6 00062 0036 00131 005 ound | 00112 0041 OOR4 «00326 00188 00689 
O17 00066 0058 ~OO14 0051 OOIUR | 00114 00419 ORS «0033 0019 00698 
DOIN OWT Out OO1IS 0052, 00262. .O00117 00427 0086 | .00334  .00193  .00706 
0019 Ould DOES 00196 0053 M206 00119 00435 O87 | .00338 | .00195 | 00715 
002 OO078 O45 00145 0054 | .0021 | .0O121  +~.00344 “0088 00341 00187 00721 _— 
0021 QOONI ~~ 00047 OO171 0055 | 00213. | ~.00123 0045 O89 00199 | .00729 
0022 OOO 5 OOO49 OOS 0056 00217 00125 001459 | 000 cer i’ 00201 __ .00738 
23 0089 | 001 OOTNS 0057 00221. 00128 00467 Te "00204 | .00746 
24 00003 Q0004 DO1o7 0058 +-.00225_ | ~—~«. 0013 00476 0092 | 00206 | .00755 
0025 00007 00006 00205 0059 | .00229 | .00132— 00484 ~ 0093 | .0O208 | .00763 
0026 ol0l ~~. 00058 00214 006 | .00233. | .00134. |  .00493° 0094 ~ 00211 | ~«.00772 
— 027 00103) 00061 00222 0061 | .00237 | .00137 | 00501 0095 | 00213. | + ~.0078 
28 on108 00083 00230 0062 | .00241 + .00189 |  .00909 || .o098 00215 | .00786 
—pn29 00113 00065, 00239 0063 | .00244 | 00141 | .00516 ||  .0097 | 00376 00217 — 00795 — 
003 00116 ~—=«.00087~—~—~S~CSO NG ~0064 | .0O2U8 | .00143 | .00524 0OO8 | .0038 | 00219.) 00803 
31 0012 00069 00254 0065 | 00252. ~~. 00145 00533 ~ 0009 | 100384 | .00222 | .OORID 
0032 Oo124 00072 00262 0066 | 00296 ~ OTA 00541 || .O10 | .O0388 | .00224. | .OOR2 
0033 00128 00074 00271 "0067, | .0026. | .0OI5 | 0055 ~ 020, 00776 ~=«.00448 | ~O18d 
"0034 00132.~—=«.00076~|~—~—=« 0279 “0068 | .00264 .00152 | .00558 ||* .030. | .O1164 | .o0672 | 02461 
0035 00136 00078 00288 0069 | .00268 | .00155 |  .00567 || .040 |  .01552 | .0OR06 | 03281 
0036 0014 00081 00296 007. | + .00272 | 00157 | .00575 || .050 0194 | ~—~O1119 «|S 4 














Fig. 5. Provisional Control Limits for Samples 9f 5. 
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UP TO +.0005° BORING TOLERANCE 
HELD IN 140-HOLE PATTERN 


Lack of internal stress and strain in Pioneer 921-T 
eliminates distortion tendencies in Assembly Drill Jig 


ruts (ore92/-T 


important mechanical properties, 
stock sizes and special cast sizes. 


oer COME Ere 





Dil) ?|- 


cast aluminum tooling plates and bars 
for use in jigs, dies, fixtures and special machines. 





WHERE TO BUY 921-T: 


PIONEER TOOL ENGINEERING CO. 
1601 E. El Segundo Blvd. El Segundo, Calif. 
Pioneer Sales Engineering 


2233 Inkster Rd. 
Inkster, Michigan 


Edgcomb Steel & Aluminum 
460 Hillside Avenue 
Hillside, New Jersey 
Industrial Metals 
2028 Northern Street 
Wichita, Kansas 
3333 Lawton Avenue 
St. Louis, Missouri 
410 Southwest Boulevard 
Kansas City, Missouri 


Meier Brass & Aluminum Co. 
1471 E. Nine Mile Rd. 
Hazel Park, Michigan 


Towne Aluminum Products Co. 
1410 So. Akard Street 
Dallas 2, Michigan 








by Carl T. Weitzel, 
President, 
Mechanical 
Specialties Co. 
Member, So. Calif., 
& Nat'l Tool & 

Die Mfrs. Assoc. 






The accompanying photos show a complicated drill 
jig 42” long with a 140-hole pattern fabricated for 
Hughes Aircraft Co. by Mechanical Specialties Co. 


This jig was designed for ultra precision work. 
Boring of the drill bushing pattern had to be held 
to +.0005”. Absolutely no distortion or move- 
ment after the finish machining operation could 
be permitted. 


Pioneer 921-T cast aluminum tooling plate was 
specified for the job. 


Like Hughes Aircraft, many of our customers spec- 
ify Pioneer 921-T wherever dimensional stability 
is essential. Pioneer 921-T’s freedom from inter- 
nal stress and strain provides a tooling material 
that can be depended upon for consistency, flat- 
ness, and exceptional parallelism to maintain 
close tolerances. Easy machinability and light 
weight are other factors that influence our cus- 
tomers to specify Pioneer. (This same drill jig 
in steel would weigh about 3 times as much.) 


Mechanical Specialties Co. has been producing 
quality tooling since 1938. From our experience 
we can recommend Pioneer 921-T as an outstand- 
ing tooling material. 
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WELDON 
“TU-LIP” COUNTERBORES. 





FAST, FREE 
CUTTING 


As the name implies, WELDON “Tu-Lip” 


counterbores have only two cutting lips 





or flutes. This feature, together with the 
fast spiral, makes the ““Tu-Lip” the fastest, 


freest cutting counterbore on the market. 


Breakage due to clogging is prevented 
because this improved cutting tool pro- 
vides more than ample chip room. Fur- 
nished singly in sizes desired or in con- 


venient wood block sets as illustrated. 


Weldon distributors throughout U.S.A. and Canada 
carry complete stocks to serve you. 


WRITE FOR LATEST CATALOG NO. 10. 


CIRCLE INFORM-A-GRAM KEY NO. 174! 





TOOLING and PRODUCTION 


. . » Packard, from page 81 

In addition to the foregoing inspection and 
manufacturing techniques which are employed 
to control the end product quality, many othe: 
services are utilized to insure the consistent 
efficiency of this suspension system. Each 
day, samples of five of various sub-assemblies 
and parts are submitted to the Manufacturing 
Laboratory for hardness and durability tests. 

Completed automobiles with the torsion bar 
suspension are tested at regular intervals at 
the Packard Proving Grounds where endur- 
ance tests are conducted under the most criti- 
cal circumstances to measure the performance 
of each characteristic of this suspension sys- 
tem under more adverse conditions than an 
owner would ever encounter. 

“Torsion Level Ride” is not a mere slogan at 
Packard. It is a standard of production quality 
which provides sound insurance for those who 
invest their money and their respect in a cus- 
tom automobile. 





PRESSURELOK-224 


the best diamond wheel ever developed for 
carbide tool grinding. Guaranteed ultimate cutting 
life from each diamond particle in every wheel. 


UNITED STATES DIAMOND WHEEL CO. \ 


1833 ILLINOIS AVE. AURORA, ILL. 





aa 













IMMEDIATE DELIVERY on all wheel sizes. 
STRAIGHT, DISH, CUP, FLARE and 
MOUNTED WHEELS; HONES. 
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Cut costs on hole cutting with... 


BOREMASTER 


Finished holes 112" to 11%4" di- tt 
ameter to a depth of 8” on your 
present equipment 





with 
THE BOREMASTER 


Not just another Trepanning Cutter but a real heavy 
duty tool. Stock removed in one piece eliminating waste. 


TIME SAVINGS + MATERIAL SAVINGS COST 
SAVINGS 


For full details write 


KARL A NEISE 404 Fourth Ave., Dept. TP, 
2 


New York 16, N. Y. 
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ACCURACY with SIMPLICITY 
and LOW COST 


with 


“RFC” ROLL FEEDS 


Models to fit: 
ANY PRESS 
FOR ANY JOB 
FOR STOCK UP TO 
12” WIDE 


“RFC ROLL FEEDS are quality built for long, 
dependable service. 


ROLL-FEEDS CORPORATION 
Pawtucket, Rhode Island 
An Electrix Affiliate 





Early Delivery y~ 
on Standard Models 





W rise for 
descriptive 
literature 


ODAY 


O 
O 


CIRCLE INFORM-A-GRAM KEY NO. 1744 































MAY, 1955 





SPECIFY KASSON PRECISION 
COLLETS AND ATTACHMENTS 
[IMMEDIATE DELIVERY FROM STOCK 









3AT, 3C 


“se 


<> 


/ 






KLUTCH-KOLLET 


Step collet for aceu- 
rate chucking to 2%” 





| 


] 480 All collets dia. 
(AT -50) 


Soft head for easy 


in hexagon, boring. Lowest price 
square and on market! Models 
| round, 3AT, 36, 5C. 


FOR ATLAS o LOGAN « SOUTH BEND 
CRAFTSMAN © SHELDON LATHES, ETC. 
‘ 


LEVER TYPE 







Positive grip on 





| 





LIVE CENTER 
(Ball Bear- 
ing) Double 
sealed for ac- 






KASSON Precision products are gore 
unconditionally for accuracy, fit and he 
pte. Your dealer should have: 5 I ihe 3 








KASSON DIE AND MOTOR CORP. 


32-14 Northern Boulevard 
LONG ISLAND CITY 1, N.Y 


Integrity 
ince 


1919 
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How would one man alone 
handle a 500 lb. die without a 


SHOPLIFTER 


Use the SHOPLIFTER to avoid risk of painful accidents and to 
protect costly dies. Transport dies from storage area to press. To 
move dies in and out of press. Use it as an adjustable height 
bench for working on dies. 


QMAM=—K— TDODTW 








Platform lift 4’-6”, high enough 
for all press beds, yet overall height 
will clear any standard doorway. 


Width 24”. Moves easily between 
machines — in confined areas. 


Spur gear hoist unit — most efh- 
cient hoist mechanism — lifts ca- 
pacity load with only 20# crank 
pressure. 


Friction disc clutch holds load se- 
curely — automatically. 


Big safety factor for occasional 
overloading when necessary. 


Dependable. Trouble free service 
for years. Low first cost combined 
with little or no maintenance cost. 
Simplicity of design. Any mechanic 
can disassemble and replace worn 
parts when necessary. 


Three capacities to choose from 


Type D (illustrated) 500 Ibs. 

WEIN siaiscttcscnisaicios $183.60 
Type DX — 1000 Ibs. capacity... 
Type DX — 2000 Ibs. capacity... 


Write for New 
Economy Cata- 
log 55 describ- 
ing all Economy 
standard prod- 
ucts, special en- 
gineered over- 
head service 
lifters and ma- 
terial handling machines. 





ECONOMY ENGINEERING CO., 4509 W. Lake St., Chicago 24, Illinois 


Eastern sales office, 342 Madison Ave., New York 17, N.Y. 
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DIE CAST 
AT LOWER 





Factual data on 
GRC's extensive 
line of zinc alloy 

fasteners for every 

industrial need... 


| Free Bulletin = Write Today 
WORD S FOREMOST PRODUCER OF SMALL DIE aoe OE 
GRIES REPRODUCER CORP. 











4 Second St., New Rochelle, N.Y. @ Phone NEw Rochelle 3-8600 
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Shar arpen 40 to 150 Saws 





Manufacturing Co. 


3809 Ridge Rd. Cleveland 9, Ohio 


At ONE Time 


WITH A 
Wardwell Model 35T 


Sharpen your saws faster and better 
with the new Wardwell Model 35T. 
You make a tremendous saving both 
in saw sharpening costs and in pur- 
chases of new saws. 

Wardwell 35T sharpens milling, 
slitting and screw slotting saws in 
groups of 40 to 150—at one time— 
in one setting. Any size, from 2” 


to 542”. 
Completely automatic. Just start 
machine — it does rest. Reduce 


maintenance costs now with the 
WARDWELL 35T. Write for free 
bulletin No. 35T today. 


Maker of largest line of saw and tool sharpening machines 
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FOSTER AUTOMATIC SIZE CONTROL 
FOR CYLINDRICAL GRINDING MACHINES 




































Reduce scrap, increase production, improve quality on 
your cylindrical grinding operations with FOSTER Gages. 


— 
the OT 


The Foster Electrosizer Gage is a self-contained 
unit with all mechanism built into the gage head. 
There are no expensive electrical control panels or 
bulky controls to mount on the machine. It is simple 
to operate and adjust and will stand hard usage 
without losing its accuracy. The gage sizes the 
work during the actual grinding operation. It will 
give you automatic dwell control before final size 
is reached and automatic retraction of the wheel- 





a OT 











slide at finished size. This gage can be used to grind : 
splines, gears or any interrupted surface. f 
Our prices will compare favorably with any other : 
automatic sizing gages on the market today. The ' 


Foster Electrosizer Gage is not new. Its accuracy 
and dependability have been proven in thousands of 9 





installations that have been in operation for many 
years. 


Patented 





FOSTER VISUAL GAGES 





FOSTER INDICATING SNAP GAGES 





























Write for our complete Patented 
catalog on our Foster | 
Our Visual Gage is also used on cylin- Electrosizer Gages, Vis- Foster Indicating Snap Gages are sturdily f 
drical grinding where automatic size con- ual Gages and Indicat- built sag, life and tag efficien- 
; : ; a , cy. uilt-in compensation for wear in- 
wer bes “ cuales. Wh sight mae ing Snap Gages. sures accuracy of these Gages even after 
fication, it is easily adaptable to spline long periods of usage. 
grinding. Available in all sizes. ; 
Why not contact us for assistance on your grinding problems? 


FostTER ENGINEERING CorRPORATION 
4200 NORTH WOODWARD AVE. a ROYAL OAK, MICHIGAN 






CIRCLE INFORM-A-GRAM KEY NO. 1761 


ION 





ited 





SES 





———— 


turdily 
ficien- 
ar in- 
) after 





Ei ee 


Prive 


oe ee 


6 0 ste aeetememrtnatgl > ares “ 


MAY, 1955 


. .. Processing, from page 172 

The above demonstrates the mechanics in- 
volved in computing the required values by 
the formula or long method. As a general 
rule, one SQC man can quite adequately an- 
alyze 8 to 10 charts daily, so that in plants with 
two shifts and charts coming in from several 
departments, quite a work load can pile up on 
the SQC department in analyzing the charts. 
Since there is one chart for each dimension, 
there could be 3 or 4 charts covering the oper- 
ations on one workpiece. Only those dimen- 
sions that are troublesome on the basis of past 
history are charted. 

To relieve this time consuming element the 
author has computed Process Capability and 
Provisional Control Limit tables for samples 
of 3, 4, 5, and 6, shown in Figures 1, 2, 3, 4, 5, 
6, 7, and 8. 

Keeping in mind that the values of X (aver- 
ages of averages) and R (average of range 
values) have to be determined, as shown at the 
beginning of this article, for solving any job 
problem, their values are now re-stated for 
use in solving our values for the same prob- 
lem by use of the pre-computed tabies. 


























$.Q.C. Process Capabilities for Samples of 6 
R? Proc. Cap. R’ | Proc. Cap. R’ Proc. Cap. 
es | 2.37 4. | 9.48 7. 16.59 
3 } 2.61 4.1 9.72 7.1 16.83 
12 | 2.84 4.2 | 9.95 7.2 17.06 
1.3 | 3.08 4.3 10.19 | 7.3 17.30 
4 6|CO8 4.4 10.43 7.4 17.54 
15 | 3.56 4.5 | 10.67 | 7.5 17.78 
1.6 | 3.79 4.6 | 10.90 7.6 18.01 
1.7 | 4.03 4.7 11.14 7.7 18.25 
1.8 4.27 4.8 11.38 7.8 18.49 
1.9 4.50 4.9 11.61 7.9 18.72 
2. 4.74 5. 11.85 8. 18.96 
2.1 | 4.98 5.1 12.09 8.1 19.20 
2.2 5.21 5.2 12.32 8.2 19.43 
2.3 5.45 5.3 12.56 8.3 19.67 
2.4 | 5.69 5.4 12.80 8.4 19.91 
2.5 | 5.93 5.5 13.04 8.5 20.15 
2.6 6.16 5.6 13.27 8.6 20.38 
2.7 6.40 5.7 13.51 8.7 20.62 
$38 6.64 * 5.8 13.75 8.8 20.86 
2.9 | 6.87 5.9 | 13.98 8.9 21.09 
.. |} 7.11 6. | 14.22 9. 21.33 
3.1 7.35 6.1 | 14.46 9.1 21.57 
3.2 7.58 6.2 14.69 9.2 21.80 
3.3 | 7.82 6.3 | 14.93 9.3 22.04 
3.4 | 8.06 6.4 | 15.17 9.4 22.28 
3.5 | 8.30 6.5 | 15.41 | 9.5 22.52 
3.6 8.53 6.6 15.64 | 9.6 22.75 
3.7 8.77 6.7 | 15.88 9.7 22.99 
3.8 9.01 | 6.8 6.12 | 9.8 23.23 
3.9 9.24 | 6.9 | 16.35 9.9 23.46 

















Fig. 8. Process Capabilities for Samples of 6. 
Upper and Lower Control Limits 

Repeating the formulas for Upper and Low- 
er Control limits we have: 


























































































































































































































X = 3.2 UCLx = Tolerance mean -++ A>» Rnax 
R= 17 LCLx = Tolerance mean + Ag Rinax 
Total tolerance = .001 . . « Continued on page 178 
Provisional Control Limits for Samples of 6 
TOT. R AR DR | TOT. R | AR | DR TOT. | R 1 AR 
TOL. max 2 max 4 max TOL. max 2 max 4 max TOL. max 2 max 4 max 
0003 00013 00006 00026 || .0037 00156 00075 00313 || .0071 -0030 00145 ~00601 
~_.0004 "00017 ~00008 00034 ||" _.0038 "00160 00077 0; | -0072 | .CO304 00147 “00609 
0005 00021 0001 00042 || .0039 00165 00080 | 0073 00308 00149 00617 
0006 ~00025 00012 | .0005 “004 00169 “00082 a -00312 “00151 00625 
0007 00030 “00014 0006 0041 00173 00084 | 00317 00153. |  .00635__ 
0008 |  .00034 00016 00068 || .0042 00177. | 00085 .00321 00155 00643 
0009 -00038 00018 | .00076 ||  .0043 00181 00087 00325 “00157 00651 
001 00042 -0002 00084 || .0044 00186 -00090 0078 00329 00159 00659 
~ O01 00046 .00022 00092 .0045 .00190 .00092 00381 0079 00333 00161 . 00667 
0012 ~00051 00025 00102 0046 00194 ~00094 00389 008 00338 "00163 00677 
0013 | -.00055 00027. | .90119 0047 00198 -00096 00397 || 0081 |  .00342 00165 00685 _ 
0014 "00059 00028 00118 0048 .00203 00098 -00407 || .0082 00346 00167 00693 
0015 00063 -00030 00126 || .0049 00207 | .00100 00415 0083 00350 .00169 00791 
0016 00068 00033 00136 || .005 00211 00102 00423 || 0084 00354 00171 .00709 
0017 00072 00035 | 00144 |} .0051 00215 (00104 | .00431 || .0085 00359 .00173 00719 
0018 |  .00076 ~00037 00152 0052 | .00219 “00106 00439 || .0086 00363 “00175 00727 
0019 | .00080 | .00039 | .00160 ||  .0053 00224 00108 00449 || 0087 00367 00177 00735 
02 | 00084 | .00041 | .00168 || 0054 -00228 00110 00457 || 0088 00371 00179 00743 
0021 | .c0089 | 00043 | .00178 || 0055 00232 00112 465 || 0089 |  .00376 00182 00754 
0022) .00093 | .00045 | .00186 || 0056 00236 00114 | 00473 ||  .009 0038 00184 00762 
6023 | .00097 | .00047 | .00194 ||  .0057 00241 00116 |  .00483 || 0091 00384 00185 00770 
~~ 0024 “00101 ~00049 00202 || 0058 00245 coms | .00191 || 0092 00388 00187 00778 
0025 |  .00106 | .00051 00212 || .6059 00249 ~00120 00499 || .0093 ~00392 00189 00786 
0026 | .00110 | .00053 | .00220 || .006 00253) 00122) 00007 || 0004 “00397 00192 00796 
0027 | 00114 | .00055 | 00228 || .0061 00257 “00124 | .00515 0095 | 00401 00194 | 00804 
0028 00118 0057 00236 || 0062 00262 00127 0096 00405 00196 00812 
0029. | .00122 | .00059 | .00244 |! 0063 00266 00128 ~ 0097 00409 00198 00820 
~ 003 | 00127 | .00061 | .00255 | 0064 00270 | 00130 | 00041 || 0098 00414 00200 00830 — 
0031 00131 ~00063 00263 "0065 “0027 “00132 00549 0099 00418 00202 00838 
~ 0032 |  .00135 “00065 | .0027 0066 | .00279 00135 005: clo. | —-.00422 00204. | 00846 
~~ 0033. | .00129 |  .00067 00279 || .0067. |  +.00283__ 00137 005687 || 020) 0084 | 00408 | .O1691 
0034 | .00143 | .00069 00287 || .0068 | .00287 | .00130 |  .00a75 030. | 01266 | .00615 | .02537__ 
0035 00148 | .00071 | .00297 || .0069° 00291 OMT | .00583 “040 01688 00815 03383 
~~ 0036 | .00152 |  .00073 "00305 || .007. | + +~.00295 | .00142 00591 || .050. | + .02110 | 01019 .04228 



























































Fig. 7. 


Provisional Control Limits for Samples of 6. 
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Gages MINOR DIA. of SPLINES 


easily, accurately to 
fractions of .0001” 





Because it is a UNIQUE ex 
panding plug gage, Comtor 
plug easily gares inside 
splines that are difficult for 
other contact types of 


C 0 M T 0 R p L u G with interchangeab'e expanding 


plugs to gage simple or special bores from 1%“ to 8” dia. 
UNIQUE ADVANTAGES Investigate the gage used by 


the thousands in jet engine, 
oe », Saaing accuracy to fraction guided missile, farm machinery, 
-0001” regardless of who operates automotive transmission, house- 
hold mt 4a ge —_. other 
volume-precision IT 
MAKES PRECISION. "GAGING 
EASY ... at machine... at 
inspection bench . for selec- 
tive assembly. No other like it 
—investigate and see why. 


indicates i! size, a fixed — not 
passing — reading. 


a Pens gaging—automatic 
centerin 


iis: holes, deep holes, inside 
splines, open-end holes gaged easily. 


Baitetcthe Sine thae"* “" — COMTOR 
Reaches to bottom of blind holes. COMPANY 
Gages work while still held in chuck. 

82 Farwell Street 


A shop tool for all-day every day use. Waltham 54 


Massachusetts 





Portable—no wires, hoses or stands. 


GET THE FACTS — REQUEST BULLETIN 48 
CIRCLE INFORM-A-GRAM KEY NO. 178! 


Economy - - Dependability 
WITTEK 


STOCK STRAIGHTENERS 


Used in conjunction with a 
reel stand and automatic feed 
for punch presses, the Wittek 
Stock Straightener is a self- 
contained, motor-driven unit 
designed for maximum effi- 
ciency in the continuous 
straightening of coiled stock. 
Standard models handle 
stock with widths up to 12 
inches. An infinitely variable 
speed drive permits any de- 
sired straightening speed so 
that the proper slack is main- 
tained in the straightened 
strip between the unit and 
the press feed. 































This typical Wittek 
automatic production 
feeding setup includes 
—Wittek roll feed 
mounted on the punch 
press, Wittek stock 
straightener, and 
Wittek self-centering 
reel stand. 


Write for full particulars 


WITTEK Manufacturing Co. 


4323 W. 24th Place * Chicago 23, Illinois 
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. Imperial, from page 104 

This entire program provides a definite qual- 
ity level of finished cars, and aids in maintain- 
ing a target for inspection standards. 

One method of follow up used here as else- 
where in the program is the quality contro] 
meeting. These meetings are conducted by the 
quality control engineer and are attended by 
the works manager, production superintend- 
ent, car engineer, chief inspector, and master 
mechanic. The agenda for these meetings are 
only items that do not improve with the usual 
corrective action. Previous progress is dis- 
cussed and additional programs planned. 

The meeting serves several purposes — to 
insure proper follow up is maintained, to reach 
agreement on the nature of the problem and 
means of correction, and also to keep manage- 
ment informed on the specific major prob- 
lems as well as the action being taken to effect 
correction. This meeting has proved to be 
very effective in accomplishing the above ob- 
jectives. 





. Processing, from 177 
We now have only to find the value of A, 


Rmax and substitute it in the formula. 

Referring to table in Figure 5, we find the 
total tolerance, .001, in column one and by fol- 
lowing to the right to the fourth column, head- 
ed Ao Rinaxs, We get the figure .00023. 


Then: UCLx = .5005 + .00023 — .50073 
LCLx = .5005 — .00023 — .50027 
Process Capability 


Process capability — R ( ms ) 


We know R = 1.7 from our original data, 


6 
but instead of computing for R (2) , we refer 


to the table in Figure 6 and locate 1.7 in the 


first column headed R and following to the 
right, under the Proc. Cap. heading, we find 


6 
4.39, which is the computed value of R (<.). 


Note: In using the process capability tables 
it should be pointed out that if our R is in ten 
thousandths our value in the table will be in 
ten thousandths or if our R is in thousandths 
our table value will also be in thousandths. 

The range of these tables covers the majori- 
ty of requirements in obtaining conirol limits 
and process capability for samples of 3, 4, 5, 
and 6. 
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Yy Federal Square Master 


ANGLE PLATE 

















standing features. 


Will Grind A Work Piece Square The 
Easy Way Without Skilled Help 


Designed for grinding a work piece to exact squareness, 
whether it be a component of a jig, fixture, gauge, or 
die; eliminating an indicator, precision square, surface 
plate, and use of top skilled help on routine jobs. Can 
also be used on layout work and inspection. This precision 
tool is built of high grade steel, stabilized, hardened and 
ground. ALL WORKING SURFACES ARE GUARANTEED 
TO BE SQUARE within two-tenths of a thousandth... 
(.0002). Write for complete literature describing other out- 


Note adjustable set edge and recess for C-clamp. > 


CIRCLE INFORM-A-GRAM KEY NO. 1791 








-CONTRACT TOOLING 


AND PRODUCTION 





Illinois 








DRESEL-BETZ Co. 

Belleville, Il. 

Designers and Manufacturers of Tools, 
Dies, Jigs, Fixtures, Metal Stampings. 





GENERAL DIE & TOOL CO. 
2067 W. 55th St., Cleveland, Ohio 


WO 1-4736 
Dies, Tools, Jigs, Fixtures, Light 
Stampings, Special Machinery Manu- 
facturing. 











Michigan 








DAVIS TOOL and ENGINEERING Co. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery. Sheet Metal Stamp- 
ings and Assemblies. 








THE INDUSTRIAL MACHINE Co. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 

















New York 





AMERICAN MEASURING 
INSTRUMENTS CORP. 

The AMIC Blidg., 21-25 44th Ave., Long 
Island City 1, N. Y. Jigs, fixtures, 
gages, dies, precision parts. 





KIFFER TOOL & DIE Co. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 1-2441. Manufac- 
turers of Special Machinery, Tools, 
Dies, Jigs, Fixtures, Swiss Jig Boring. 














Ohio 


NOBLE & STANTON, INC. 

998 Broadway, Bedford, Ohio, Bedford 
2-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 








CLEVELAND UNIVERSAL 
JIG COMPANY 


13404 St. Clair Ave., Cleveland, Ohio. 
MU 1-2600 
DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 
Production Engineering 
Complete Plant Routing and Tooling 





A. P. SCHRANER & CO. 

3338 Payne Ave., Cleveland, O., HEn- 
derson 1-8644. External Cylindrical 
Lapping Machines. Special Machinery, 
Tools, Dies, Jigs, Fixtures. 




















EAST SHORE COMPANY 

East 21st St., Cleveland 23, Ohio. 
Phone IVanhoe 1-7000. Precision Key- 
Way Cutting by Arbor or Hydraulic 
Press. Low Cost — Fast Service. Or 
buy your own Glenny Adjustable Key- 
way Broach. 











CAMS— ALL TYPES 


to your specifications 
Write for bulletin—NO OBLIGATION 


SHAKER TOOL and DIE CO. 
9823 Bessemer Ave., Cleveland 4, Ohio 


















FOR THE 
BUSINESS 


WILLEY’S 
TUNGSTEN 
CARBIDE 
TOOLS | 


For PROFIT 
PRODUCTION and 
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LONG, NON-STOP runs... >< 
Willey’s Tungsten Carbide Tools 
best meet the demands _ 
of Modern Automaticn. 





Specialists in Preformed Carbide 
Shapes and Tools to Blueprints 


WILLEY’S CARBIDE 


TOOL CoO. 


1340 W. Vernor Hwy. « Detroit 1 
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Mich 





| 


SHUTTLE FIXTURE 
_ DEVELOPED For 
| AUTOMATIC REAMING 


The two-station automatic 
| shuttle fixture developed by 
| Michigan Drill Head Co., Detroit 
_ 34, Mich., is shown on a Michigan 


A PRODUCTION LINE OPERATION 


WITH MARKING MACHINES 





Standard Hydro 5 for finish 
reaming 1,200 rocker arms per 
hour. 





MARK UP TO 
1000 PIECES PER 
HOUR WITH 
ACCURACY... 
UNIFORMITY... 
and SPEED! 


HYDRAULIC 
q #650 
MARKING MACHINE 






One station is loaded while 
processing takes place at the 
other and the result is complete 
finishing of the rocker arm shaft 

| holes with a finish of between 20 
| and 30 micro-inches. 


The unit is built to JIC stand- 
ards, coolant is supplied to each 
spindle, all parts are lubricated 
automatically, and nesting places 
| are interchangeable for any size 
| or shape pieces. 











Send for Literature 








A pilot reamer picks up the 
part location prior to the actual 
sizing by the reamer and after 
finish reaming, the rocker arms 
are ejected automatically into 
tote pans. 

Circle Inform-A-Gram No. D3. 





HYDRA-PNEUMATIC 
700 


MARKING MACHINE 










Fully automatic, the #650 
and #700 Marking Machines 

are used for production marking 
round or flat surfaces. 


Send for Literature 
REVERSE LOOP ON 


CRADLE SAVES SPACE 
Standard or custom tooling for any marking ap- IN PRESS ROoM 


plication can be shipped from stock or designed 
and built to specification. 








“Sesco’s” combination cradle- 
straightener with reverse loop 
| feature will save valuable floor 


> Send for Literature today! | space in the press room by di- 
iS — recting the loop of stock over the 
| coil by means of an _ upright 





| stock guide and under the coil 
by means of an internal stock 
guide. By eliminating the cus- 
tomary lengthy loop between 


LD /\ L L A | the coil and feeding mechanism, 
ee l ‘aN by, Gy up to 72 sq. ft. of floor space can 


be saved. 


STAMP WORKS, INC. 
MARKING Dili MACHINERY DIN | For straightening, the coil 


FRANKLIN AVENUE e@ HARTFORD. CONNECTICU] | stock is carried on two large- 
diameter, smooth finished, pow- 
ered rollers that are mounted in 
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cevelond AUTOSORT icdet 101 





@ For automatic gaging and sorting 


self-aligning ball bearing pillow 
blocks. Rotating side plates | 
hold the coil stock in place and | 
provide perfect and easy align- 
ment with the press. The side | 
plates are quickly adjusted, to | 
accommodate various coil | 
widths, by means of a hand | 
crank on each side. 
The built-in straightener will 
straighten stock up to 3/16” 
thickness. Get a catalog and 
complete information from Spe- 
cial Equipment and Sales Co., | 
3949 E. 9-Mile Rd., Hazel Park, | 
Mich., or — Circle No. D4, | 


of parts up to 3” length and 34” 
OD at speeds of 3,000 per hour 
or faster 







HARTFORD SPECIAL 
BUYS ROCKWELL 
DRILL UNIT LINE 


Purchase of the complete line | 
of Rockwell (Delta-Milwaukee) 
hydraulic drill units from Rock- 
well Mfg. Co., Pittsburgh, by | 
The Hartford Special Machinery | 
Co., Hartford, Conn., has been 
announced in a joint statement | 


snout hha talinigitibiia Moises nis i. eens 
Se caatiaig Ae, Bis rica iy, ws 


CHECKS length, OD, 


thickness, or any other ex- 


by both companies. ternal dimension. 
Effective March 15, 1955, Hart- : 

ford Special assumed the manu- SORTS into as many as 5 

facture, sales, and servicing of | specific size categories plus 

these units which will be pro- oversize and undersize — 


duced by Hartford Special’s Ma- 
chine Tool Division in its new 
Simsbury (Conn.) plant. 


within any range from 
0002” to .010” as ordered 


Transfer of special equipment, — by increments as small 
tools, and inventory to Simsbury as .000050", depending on 
has been effected. In addition, the range. 
key sales, engineering, and pro- | 
duction personnel of Rockwell’s ADAPTABLE. Furnished to meet individual requirements as to size and 


Drill Unit Division have been 
retained by Hartford Special | 
and will relocate in the Hartford | 
area. No interruption in pro- | 
duction, sales, or servicing of the | 
Delta units is anticipated, com- | 
pany officials agreed. 

According to Hartford Special | 
management, the acquisition of | 
Rockwell’s Drill Unit Division | 
was made in order to round out 
Hartford’s present line of me- 
chanical and hydraulic drill 
units, and lead screw tapping | 
units. CIRCLE INFORM-A-GRAM KEY NO. /8!! 


shape of work, dimension measured, and number of size categories — and to 


accommodate any desired means for loading and discharge. 
FREE BULLETIN 551 gives details. May we send you a copy? Write — 


CLEVELAND INSTRUMENT COMPANY 
735-3 CARNEGIE AVE. @ CLEVELAND 15, OHIO 


Cleveland 
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Ask your Diemaker ! 












oNEORe 


Add up to PLUS PERFORMANCE 


*Some of our best salesmen are the 












expert diemakers who carry their ex- 
perience with Darwin Tool Steels 
They 
know good design and able crafts- 


from one shop to another. 


manship must be projected into the 
best materials — for superior per- 


formance and longer runs. 


NEOR ground sectional, rotor lamination die for shade pole 
motor section. Fabricated by Cleveland Form Tool and Die Co., 
Vleveland, Ohio. 


NEOR, first and foremost High Carbon, High Chrome Tool Steel in the United States, is used 
to best advantage in long run dies on thin gauge materials . . . laminations for electric 
motors, transformers, generators, etc. 

If yours is a similar application, let the experience of one of the country's leading 
manufacturers** of lamination dies be your guide. They claim they can hold their fine cutting 
edge and avoid minute flaking mainly because of NEOR's important '/2% Nickel in its unique 
composition. 

Another example of NEOR's prime performance is the comparative test of a large Wis- 
consin manufacturer** of electric motors, who ran alternate inserts of NEOR with a competi- 
tive grade. Close inspection and accurate records prove the NEOR die outperformed and 
outlasted the other by 15%. 

Call or write for detailed information on which Darwin & Milner Tool Steel best meets 
your needs! 


** Names on request. 


Complete tine of highest grade Tool Steels, including PRK-33, DARWIN No. 1, NEOR, MiNEOR. OHT 
“MT6” and various grades of Hot Work Specialty Steels. Furnished in Bar Stock, Billet and Sand 
Casting, Drill Rod, Flat Ground Stock, and Tool Bits. Bulletin on Request. 


DARWIN & MILNER Inc. 


highest grade tool steels 
2345 ST. CLAIR AVENUE x 


CLEVELAND 14, OHIO 


. 1610 W. FIRST AVENUE . COLUMBUS OHIO ° 


REPRESENTED BY 
ZIV STEEL & WIRE CO., CHICAGO + DETROIT + ST. LOUIS + INDIANAPOLIS + TOLEDO + MILWAUKEE 


* M.G. OPP COMPANY, NEW YORK CITY + PECK STEEL & DIE SUPPLY COMPANY, LOS ANGELES «+ 
CHARLES B. WEBSTER, PLAINVILLE, CONNECTICUT + CHARLES W. BRINGMAN, ORLANDO, FLORIDA 
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TOOL ENGINEERS 
ELEcT H. B. OSBORN 
SOCIETY PRESIDENT 


Dr. Harry B. Osborn, Jr., tech- 
nical director of the TOCCO Di- 
vision, Ohio Crankshaft Com- 
pany, was elected president of 
the American Society of Tool 
Engineers, during its Annual 





H. B. Osborn, Jr. 


Convention at Los Angeles. Os- 
born succeeds Joseph P. Crosby, 
who is vice president of the La- 
pointe Machine Tool Company. 

A convention highlight was 
presentation of the 1955 ASTE 
Progress Award to Ernest R. 
Breech, chairman of the board 
of Ford Motor Company, and 
the 1955 ASTE Engineering Ci- 
tation to Philip M. McKenna, 
president of Kennametal, Inc. 
Breech’s citation was based prin- 
cipally upon his building of an 
“over-all organization of high- 
est efficiency.” McKenna’s was 
principally for “original and im- 
portant contributions to the de- 
velopment of carbide materials 
and tools and their application.” 

New officers of the Society in 
addition to Dr. Osborn are: H. C. 
McMillen, plant manager, Philco 
Corp., first vice president; H. E. 
Collins, manager, process engi- 
neering dept., Hughes Tool Co., 
second vice president; R. C. W. 
Peterson, president and owner, 
Peterson Engineering Co., third 
vice president; Wayne Ewing, 
president, Arrowsmith Tool and 
Die Co., Inc., fourth vice presi- 
dent; Harold D. Long, president, 
Scully-Jones & Co., treasurer; 
and John X. Ryneska, General 
Electric Co., secretary. 
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INSPECTION BY 
CLOSED-CIRCUIT T-V 


The example, illustrated here, 
of closed-circuit T-V applied to 
precision inspection, is indicative 
of the versatility of the system 
devised by the Wedin Corpora- 
tion of Ferndale, Michigan. 

The T-V camera views the in- 
dicator scale and transmits this 
view over a coaxial cable to a 
T-V receiver whose entire screen 


ognean 








is filled with a greatly enlarged 
image of the indicator scale. 
Thus, in addition to the mechani- 
cal amplification that exists 
within the comparator itself, 
there is additional amplification 
by transmittal from the camera 
lens to the face of the T-V tube. 

Consequently, if on the in- 
dicator scale a workpiece incre- 
ment of 0.000010” occupies a 
scale length of 1/16”, on the T-V 
screen the 0.000010” value can be 
spread out over one inch or 
more. Hence, accurate readings 
as small as one or two millionths 
could readily be made. 

By push button switching, one 
receiver can select transmissions 
from several inspection loca- 
tions, thus a monitoring job can 
be done from one central loca- 
tion. 

If the camera is equipped with 
a lens for photomicrography or 
photomacrography, observations 
of surface finish or metallurgical 
structure can be transmitted to 
remote locations. The principle 
of the Wedin development can, 
in addition, be applied to contour 
grinding where an exact picture 
of the work during the grinding 
process can be observed on the 
T-V screen without removing 
the work from its grinding posi- 
tion or changing the position of 
the _ 


- Continued on page 185 
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"ROLLING MACHINE 
5 


ROLLS EDGES OF END PIECES and CENTER SECTION 





CRIMP-LOCKS ENDS 
ONTO CENTER SECTION 
OF MUFFLER 














CONSULT A BARTH SALES ENGINEER 


1, BARTY ant 


Serves the Nation « 12650 BROOKPARK ROAD « CLEVELAND 30, OHIO 
















MANUFACTURING - 


4108 «+ 





DESIGNING - ENGINEERING 


AUTOMATION « 
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FIXTURES « SPECIAL MA HINES + UNIT ASSEMBLIES - SERVO MECHANISMS ~ STAMPINGS 
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Makes SMALL P 


_— 








ARTS GROW ...in Value! 


Gur Serices: 


Electronic Induction 
Hardening. Carbonitrid- 
ing, Flame Hardening, 
Heat Treating, Bar 
Stock Treating and 
Straightening (mill 
lengths and sizes), An- 
nealing. Stress Reliev- 
ing, Normalizing, Pack, 
Gas or Liquid Carbur- 
izing, Nitriding, Speed 
Nitriding, Aerocasing, 
Chapmanizing, Cyanid- 
ing, Sand Blasting. 
Laboratory Physical 
Testing. 


Carbonitriding by LAKESIDE 


Controlled case hardness — applied 
to easily machined, low carbon steel 
parts with scientific production line 
efficiency means big savings .. . 
from Lakeside. Our atmosphere con- 


batch loaded and _ automatically 
quench your precision treated small 
parts producing clean surfaces. If 
you're seeking methods of reducing 


the cost of small parts, call your Lake- 


TOOLING and PRODUCTION 





Key numbers 1841 and 

1842 on this page are 

to be used by Ohio in- 
quirers only. 














trolled carbonitriding furnaces are side metallurgist, today! 


oleate Jit Gppneverica! (a 


ET A 
© sais LAKESIDE AVE., CLEVELAND 14, OHIO HENDERSON 1-9100 
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PUMP & FILTER 


TOOL DIVISION: DIVISION: 
Drills, Taps, Carbide Pumps, Filters, Electric 
| Toots, Rotary Files, End Switches & Controls, Coli- 
| Mills, Milling Cutters, rating Tanks & Separa- 
| Diamond Wheels, Air & tors, Gauges, Thermome- — 


ters, Compressors, Safety — 
Tools, $.S. or Alloy Tanks 
& Vessels. A-6993 


TRUMAN E. LONGLEY CO 


4030 SUPERIOR AVENUE 
CLEVELAND 3, OHIO 


Hydrovlic Cylinders, 
| Valves & Controls, Ma- 
| chinery & Equipment. 
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, FOR SIDE HOLE 
§ PIERCING OR FORMING USE 


OCTOCAMS 


(pat. pend.) 
- OCTOCAM pays for 
itself through sav- 
t ings in toolmaking 
time. 
oe Punches available from 
1/16” to 1/2”. We build 
specials to your specifica- 
tions. 
Immediate Delivery 
Write for Descriptive Bulletin 
OCTAVIA TOOL & GAGE CoO. 
3320 N. Kedzie Ave. te Chicago 18, ill, 
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CAMS 


To Your Specifications 





— Except Screw Machine Cams — 


* se . _ e 
Design Assistance Offered 
KIDDE PRECISION TOOL CORPORATION 





Locust Ave., Roseland, N. J. 
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THE NEW DIAL VERNIER 


D $39.90 


© Dial Reading 
¢ Graduated .001 
¢ Measuring Range 6” 
¢ Depth Rod Included 
e Made of High Grade Chrome 
Steel 





Furnished in Velvet Inlaid Case 


Write for cataiog. 


KURVAL FILE & TOOL CO. 


494 FRANKLIN ST. + BUFFALO 2, N. Y. 





THE KOCH TEST INDICATOR 


IS THE ONLY TOOL MAKERS INDICATOR ON THE MARKET WITH TWO 
WORKING ENDS, FOR PRECISION WORK, ONE END TO TEST OUTSIDE 
SURFACES, THE OTHER INSIDE. 


What Every Tool Room, Tool Maker or Machinist Needs. 





Plunger moves away from, instead of against the lever, protecting delicate parts from 
sudden or excessive jolts. Each graduation on scale represents 1/1000” movement of 
plunger. $10.00 plus postage. 


ANDREW GENALES, NYACK, N. Y. 


A-28 Second Ave. Dealers Wanted Tel. Nyack 7-2222 


Ask your dealer for these tools and buy through him. If he cannot furnish them, Write to us. 
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JIG BORING 


Large PrecisionMachining 


Done to your specifications 


14 Jig Borers 
We Have 
KIDDE PRECISION TOOL CORPORATION 





Locust Ave., Roseland, N. J. 
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_.. Inspection, from page 183 


A big field for the Wedin setup 
exists in applications to auto- 
matic inspection where two or 
more cameras can be used simul- 
taneously. By superimposing the 
various camera shots on the 
screen various approaches can 
be made to automatic inspection. 
For example, work inspected 
and projected by ordinary arti- 
ficial light can be superimposed 
on a master pattern projected by 
infra-red light. By the same 


token, various colors can be used | 


by providing related pick-up and 
projection equipment. 


DOUBLE SPINDLE 
MACHINE THREADS 
PIPE AND NIPPLES 


New double spindle Landmaco 
machine by Landis Machine Co. 
has been designed for produc- 
tion threading of pipe and nip- 
ples from %” to 34” diameter. 

The tangential chaser thread- 
ing heads furnished with the 
machine are equipped with 





reamer attachments to enable 
the threading, reaming, and 
chamfering operations to be per- 
formed simultaneously. These 
die heads also feature an inter- 
nal trip mechanism to provide 
constant thread length regard- 
less of normal differences in the 
nipple or in the gripping posi- 
tion. 

The machine bed is equipped 
with replaceable hardened and 
ground ways for guiding and 
Supporting the carriage, a large 
screened opening over the cool- 
ant reservoir for rapid coolan‘ 
return, ample chip space, large | 
doors for chip removal from | 
either side of the machine, and | 
a wide drip ledge around the | 
bed to return coolant overflow. | 





THE DAYTON RoGERS MANUFACTURING 
Co. can produce short-run metal stamp- 
ings with rigid accuracy in the most 
economical way. 


With the Dayton RoGErs method you 
can produce a limited quantity of die-cut 
stampings for your product, to test it or 


| change it until it meets market require- 


ments. The short run tools will cost you 
no more than 15% to 20% of conventional 
type tooling. There is no other method 
which equals the one now used by 
Dayton RoGErs in producing a limited 
number of die-cut parts at the lowest 
possible cost. 


FREE .. . We will be glad to send you 
a booklet describing in detail how 
DayTON ROGERS can 
take you economically 
through the periods 
of product development 
and product change. 
Please write for it 
on your letterhead. 
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FACTS 


ABOUT SMALL LOT 
STAMPINGS 


This method of producing metal 
stampings in small lots was origi- 
nated by DAYTON ROGERS more 
than 30 years ago. It is based ona 
patented process, special machin- 
ery and craftsmen, specially 
trained as short-run tool makers 
and punch press operators. Pro- 
duction is quality controlled with 
a thorough inspection system 
which cuts rejections to a mini- 
mum, saving you time, trouble 
and extra expense. 


Factory trained representatives 
in all principal industrial areas, 








NATIONAL 
HEADQUARTERS 
FOR METAL STAMPINGS 
IN SMALL LOTS 


Dayton RoGers 









MINNEAPOLIS 7B, MINNESOTA 
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“Dorr” URSLF 
TOOLMAKING 


Here is an innovation in the 
field of toolmakers’ precision 
tools which should be welcomed 
by the apprentice and master 
craftsman alike. 

Like some boats and houses. 
these tools are furnished in 
“knocked-down” kits containing 
all of the materials necessary to 
complete the projects. Detailed 
drawings accompany the kits 
which make the step-by-step as- 
sembly easy to follow. 

In the case of the magnetic 
v-blocks and parallels, bakelite 
and fibre (as well as brass) are 
employed for the laminations. 
This effects a marked cost re- 
duction without detracting from 
the magnetic properties. 




















a 


1835 West Rosecrans Avenue, Gardena, California 





TOOLING and PRODUCTION 





The cost of these kits com- 
pared to commercially finished 
tools is such as to enable the stu- 
dent or apprentice to acquire his 
personal precision tools at an 
earlier stage in his training than 
he might otherwise. Additional- 
ly, the apprentice has the advan- 
tage of learning by doing as he 


shut-downs! 


types. 
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*From a satisfied Benchmaster user. 


as. 
$0 Rare 


assembles and finishes the kits. 

Currently offered by the man- 
ufacturer, S. J. Williams Preci- 
sion Tool Kits, Inc., are tool- 
makers’ vise, magnetic parallels 
and v-blocks (in a variety of 
lengths, laminations and kinds of 
laminations), 5” sine plate, and 
v-blocks and clamps. Circle D2. 


144000000 


parts per year...no downtime. 
This is the record of production from our / ?/2 ton | 


benchmasters”!" 


Here’s a true story of Benchmaster perform- 
ance! These four 714 ton Benchmasters have 
worked continuously for a full year producing 
a total of 144,000,000 parts from 1” steel strip. 
Not one hour's press time has been lost for 


Benchmaster reliability and high production 
are available in 1 ton, 4 ton, 714 ton and deep 
throat models; also in plain and backgeared 


Wherever you are, whatever you make, Bench- 
masters point the way to lower costs, higher 
production. Ask for details! 








benchmaster a 

















You Need an Extra Hand Mow to Speed Up Production! 


HEIMANN TRANSFER SCREW SETS 












No. 6 to 1” 
N.C. In all 
S. A. E, sizes. 





SIZES 
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Here is the faster, more precise way of transferring open and blind screw holes—make savings in “wage-dol- 
lars-per hour” of your expensive hands on every job. A die-and-tool maker’s tool with many other applica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN MFG.,CO. @ URBANA, OHIO 
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THREE TYPES 
OF SIZE 
CONTROL GAGES 


Three types of automatic size 
control gages for cylindrical 
grinding machines are complete- 
ly described in Foster Engineer- 





ing Corporation’s catalog. They 
are the Electrosizer gage, indi- 
cating snap gages, and patented 
visual gages. 

The self-contained Electrosizer 
gage with all mechanism built 
intc the gage head sizes the work 
during the actual grinding opera- 
tion and will give automatic 
dwell control before size is reach- 
ed and automatic retraction of 
the wheelslide at finished size. 
This gage can be used to grind 
splines, gears, or any interrupted 
surface. 

Special applications for the 
snap gages include pitch diam- 
eter and O.D. on splines, gears, 
and depth of keyways. The vis- 
ual gage is also used on cylindri- 
cal grinding, where automatic 
size control is not desired. 

The catalog is available from 
Foster Engineering Co., 4200 N. 
Woodward Ave., Royal Oak, 
Mich., or — Circle Key No. D6&. 


SHORT CUTS CAN 
BE Too SHORT 


This period may go down in 
business history as the “era of 
fuzzy thinking”; too many busi- 
nessmen are trying to meet the 
competitive market with “catch 
phrases, alphabetical listings, 
and short cuts” instead of “call- 
ing a spade a spade.” 

This accusation was voiced by 
W. W. Gilmore, president, Micro 
Switch Division, Minneapolis- 
Honeywell Regulator Company, 
Freeport, Illinois, in the opening 
address of the American Man- 
agement Association’s spring 
manufacturing conference. The 

- - « Continued on page 188 
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JIFFY PADDED 
SHIPPING BAGS 


376 FLORENCE AVENUE ° 





You've got to see how 
easy it is to pack for shipment in a Jiffy Bag. 


You've got to feel the thick cushioning of a Jiffy 
Bag to realize how well it protects your product 
in shipment. 


You've got to compare the time it takes to pack 
in a Jiffy Bag with your present packing method. 


You've got to analyze the cost of using Jiffy Bag 
and the other packaging materials. 


You've got to translate into dollars and cents 
the savings in time, labor and material to see 
how economical it is to use Jiffy Bags. 


To do all this—you must have a Jiffy Bag to make 
your own test shipment. 


SEND FOR FREE SAMPLES TODAY! 
JIFFY MANUFACTURING COMPANY 


HILLSIDE, N. J. 








CIRCLE INFORM-A-GRAM KEY NO. 1871 








EG 


x . 
\\ 


4 





W\y 2 


If your requirements call for DU- 
PLICATION of standard items, it will 
pay you to specify — “ECONOMY” 
... Delivery is always dependably 
prompt because all items are contin- 
ually in stock. 


% “TRU-LOC”’ Adjustable 
Adapter Sleeves and Nuts — 


* A.S.A. DRILL JIG BUSHINGS 
* A.G.D. PLUG & RING GAGES 


Get our prices on salvaging your worn- 
out plug and ring gages. 


ONOMY 


i 
—— : 
y 2 


4H 

~~ 

Descriptive Bulletin & Price 
List Upon Request — 


ECONOMY TOOL & MACHINE CO. 


1828 S. 68th St. @ Milwaukee 14, Wis. 
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Grind Precision Holes 


shout. STOPPING 
wi he SPINDLE 


You can save a lot of time in precision grinding with 
Grind-A-Matic, the new air-driven head. Unlike other 
comparable units, radial feed may be increased in 
increments of .0001” as grinding proceeds. You 

don't have to stop the spindle every time. Just 





turn the adjustment collar. 

Used as a tool in any jig bore, boring mill, 
lathe or vertical mill, it gives you high production 
with the precision of a jig grinder. 

Grind-A-Matic grinds holes Ye to 22 inches in 
diameter with standard equipment. An auxiliary 


mounting arm increases this range to 4 inches. 







ADAPTER 


Fine 
ADJUSTMENT 
COUuAR 








oot 
GRADUATIONS 






WRITE FOR 
DESCRIPTIVE 
* BULLETIN 


sti PERFEX 
ad GAGE & TOOL CO. 


e MT. CLEMENS, MICH. 






PERFEX 












123 AVERY ST 
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BENDER-CUTTER 


CUTS, BENDS, PUNCHES 


Available in hand or air operated 
models, the MULTIFORM is shipped 
complete with full assortment of dies 
and mandrels to form and cut round or 
flat stock up to '/"'xl'/."" as illustrated. 
Puaching and round end blanking dies 
avallable. Other models up to '/,"'x4" 
air operated. 


ALSO AIR OPERATED MODELS. 


KALAMAZOO, MICH. 











WRITE FOR DESCRIPTIVE CIRCULAR 





J. A. RICHARDS CO. 
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Vertical-Horizontal Dividing Attachment 


@ High Long-Lasting Accuracy. 

@ Quick Indexing with Dividing Plates up to 48 
Divisions. Also Degree Indexing. 

@ Single Lever Operation Combines Dividing and 
Spindle Lockings. 

@ Positive Locking of Dividing Spindle. 

@ Many Easily Interchangeable Accessories held on 
Precision Ground Taper. 

Also Universal, Semi-Universal One-Way and Two- 

Way Tilting Models and PRECISION ROTARY TABLES 

with and without Disc Indexing and in Various Sizes. 

Each tool supplied with Test Report. Max. Permiss. 

Error Chart supplied with literature. 


KARL A. NEISE *°* fourth Avenue 


New York 16, N. Y., Dept. TP. 





MODEL VT/W 


Sole Agents: 
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. Short Cuts, from page 187 
three-day conference of manu- 
facturing executives from all 
parts of the country was one of 
more than 300 national meetings 
in various fields of management 
to be conducted during the cur- 
rent fiscal year by the 20,000- 
member management education- 
al association. 

Mr. Gilmore urged industrial 
executives to take “a very seri- 
ous look at communications 
within the plant. By this I do 
not mean who notified who of 
what—but how. I do not mean 
the kind of forms that are used 
but whether they are under- 
standable.” 

In his own plant, Mr. Gilmore 
said, “I came to the conclusion 
that we were spending 15 to 20% 
of our man-hours picking up be- 
hind things that could —and 
should—have been done right in 
the first place. Somebody should 
have taken just a few minutes 
more to see that a proper under- 
standing of what was required 
had been reached and that easily 
understood directions had been 
issued to accomplish the result.” 

The speaker criticized the 
“growing tendency to assume 
that only generalities are needed 
in both memoranda and verbal 
instructions. By doing this we 
save, at the beginning, some of 
our own time—but we waste 
many man-hours of our co-work- 
ers’ time.” 

Issue instructions, Mr. Gilmore 
advised, “as you like to have in- 
structions issued to you—com- 
plete, compact, concise.” Al- 
ways include the reason for the 
action you want taken, all back- 
ground information you have on 
the subject, the time limits, the 
responsibility, and the latitude 
allowed. “You must spend time 
at the start to save more time 
later.” 

Insist, he suggested, on elimi- 
nation of the non-usable parts of 
reports. Like a man’s legs, re- 
ports, instructions, and memo- 
randa should be just long enough 
to reach the ground—‘complete 
enough to do the job but not long 
enough to run you into the 
ground or bump your head on 
the clouds.” And insist that 
“those who write to you elimi- 
nate the useless words, phrases, 
and general accumulation that 
goes into most writing and con- 
versation today.” 

Train new people in_ these 
same basic fundamentals, Mr. 
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Gilmore advised. “Too often we 
find a new man shortcutting lines 
of authority without leaving 
proper tracks. This can only 
mean that the time of someone 
else must be taken to pick up 
behind and formalize. Lines of 
authority are the basis—and the 
reason—for all communications.” 

Improvement of communica- 
tions is one way, the speaker 
pointed out, “of getting more 
productive man-hours out of 
what you now have.” In the 
rush to get things done, he said, 
“industry has confused manpow- 
er with productivity. We have 
automatically assumed that more 
people will add to productivity 
in the same ratio as the number 
added.” 

But somewhere, according to 
Mr. Gilmore, one reaches the 
point of diminishing returns. 
“You have more people than you 
can absorb. It’s almost the same 
as overeating. The real problem 
is not only in the new people 
added, with the low productivity 
that comes from inexperience, 
but in the diluting of proper su- 
pervision by spreading their ef- 
forts over too much territory, too 
many people, and just plain too 
much to do, with the end result 
that you have parts to be re- 
worked, too much scrap, and 
even sometimes (too often prob- 
ably) bad personnel relations.” 

Instead, he advised, add people 
only as fast as you can properly 
train them. “You will find that 
most of your foremen, assistant 


foremen, and group leaders will | 
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SMALL GEARS ARE PRECISION GROUND 
ECONOMICALLY BY NEW MACHINE TOOL 


The low cost grinding of small, 
precision, high speed spur and 
helical gears — 34” to 742” P.D. 
— is now a reality because of the 
development and availability of 
a unique automatic machine 
tool. Designed and built by Be- 
lock Instrument Corporation of 
New York, a leading manufac- 
turer of electro-mechanical de- 
vices, the new precision gear 








do a much better job once that | 


old crutch of ‘just manpower’ has 
been taken away and the balloon 
of ‘more people’ has been deflated. 
I have an abiding faith in the un- 
explored capacities of our Ameri- 


can supervisors to get things | 


done one way or another.” 
At Micro Switch, he said, “we 


have found that by finally calling | 


a halt” to hiring “and spending 
more time with people who had 
been only partially trained, we 
more than offset what was first 
thought to be a shaky decision. 
We shipped 11 per cent more dol- 
lars, with the same number of 


people, and man-hour productiv- | 


ity went up. It is not how many 
you have but how well you use 
the ones available that counts.” 





BUY U. S. 
SAVINGS BONDS 








grinder will meet a definite need 
of many companies. 

Especially in the production of 
jet aircraft and high speed en- 
gines, where speed and correct 
gearing have such an important 
relationship, the Belock machine 
will provide the necessary, “fin- 
ish” grind for maximum gearing 
efficiency and dependability. 

. . « Continued on page 192 

















The internal threads on this tune were formed quickly and economi- 


cally by swaging over a mandrel 





a | 


First the end of the tube was expanded to receive a mandrel of the 








same diameter as the desired thread. 




















Forming Internal Threads 
...by Swaging 


Swaging can be 
your key to time 
and cost savings! 


1. It’s fast—often the fastest way to get a 
forming or finishing job done. 


2. It’s easy—can be done with unskilled 
labor. 


3. It’s economical —eliminates expensive 
machining operations without sacrificing 
quality. 


Write for our informative 
booklet on swaging. It 
contains detailed descriptions 
of the Torrington Rotary 
Swagers. It also may carry 
the key to a “‘swaging success 











story” in your own plant, 


With the mandrel in place, the expanded section was then swaged 
to its original OD and the mandrel unscrewed. Result: Accurate 


internal threads with quality and finish of expensive machined 


threads. Uniformity from piece to piece was excellent. 


Mandrel swaging can be used to form internal threads with practi- 


THE TORRINGTON COMPANY 
Makers of Torrington Needle Bearings 
Swager Department 


cally all metals. It is particularly advantageous when working with 


aluminum and other metals that are difficult to machine. 


ROTARY 


TORRINGTO 





6 North Street, Torrington, Conn. 
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TO FIT ANY SHOP NEED 
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= ri 
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Spring- hooded Swivel Pad vanes 
Pin Keys 


ECE & 7 








3-Piece Spring Pin Wrench 


Spring-Loaded Pin 


1 = 


Save Time — Save Money by Using 


TECHNI-TOOL PRODUCTS, INC. 


Distributed by M. C. Crawford Company 
2521 W. Slauson Ave. Los Angeles, Calif. 
AXminster 3-8195 


Spring Jack 
and Spring Stop 





technts lol 


Preooucrts 
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THE ‘‘JOHN’S”’ DRILL JIG 
+” 





For cross or end drilling round, hexa- 
gon, or square stock or standard or odd- 
shaped castings from %” to 8” O.D. 
the self-centering “JOHN’S” Drill Jig 
cuts tooling and production costs to 
minimum for 10 to 100,000 pieces. 
Standard removable slip fit bushings 
and holders available to drill center 
or mean off-center. Bushing holders 
for multi-drill operations easily tooled. 
The self-centering action will hold 
within .0015” or better regardless of 
jig wear or piece part O.D. variation. 
Ideal for holding rough — Jigs 
available in three sizes 6”, , 14”; jaw 
openings 2% » 3%", T% 
mation on ene is of u es for jig or tool 
job, write 


HEUSER Pacer Aad my Co. 


1642 N. PAULINA ST., CHICAGO 22, ILLINOIS 
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comm al ions for specific 











KEYLESS 
DRILL CHUCKS 


SLIP-PROOF 
STRONGEST CHUCK MADE 








TRY ONE 
K. 0. LEE CO. 





ABERDEEN. S OD 











Jf it's made by Lee it's a “Knock-Out” 
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POWDER 
METALLURGY 
MANUAL 


A 52-page treatise on Powder Metallurgy be- 
lieved to be the most complete and authoritative 
work yet issued on the subject has been published 
by the Amplex Division of Chrysler Corporation. 


Entitled “Engineering Manual E-55”, the new 
book is liberally illustrated with photos, tables, 
charts, and graphs. Additional illustrative mate- 
rial is presented in the form of case histories in- 
volving the kind of information most pertinent for 
both actual and potential users of metal powder 
parts. 


Separate sections in the manual are devoted to 
bearings, component parts, and filters. Other sub- 
jects include design, loads and speeds, installation, 
press fit, close-in, shaft clearance, wall thickness, 
tolerances, temperature change, lubrication, ma- 
chining, hardening, magnetic properties, and flow 
rates. These are discussed in detail and illus- 
trated by means of charts, tables, and graphs. 
Comparisons are also made of the physical proper- 
ties of ferrous and non-ferrous metal powder ma- 
terials and their most common usages. Hypotheti- 
cal problems are outlined and solved step-by-step. 


Chrysler’s Amplex Division, which pioneered 
the development of powder metallurgy, believes 
its new manual will be particularly useful to de- 
signers and engineers in determining where metal 
powder units can best be used and how they can be 
employed most profitably. Inform-A-Gram No. D5. 
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Magazine when writing 











CARBIDE TOOLS 


| Fhe GRAWELL 


Grawell craftsmanship is inherent in Grawell Solid Carbide 








Tools . . . years of experience is reflected in the precision 


and long service life of these fine drills, end mills, reamers, 


grinding tools, centerlaps and burrs. 


WRITE FOR NEW CATALOG TODAY overr.tPs 


QRAWELL cara To 





5680 12th ST., DETROIT 8, MICH. 
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60° V-BLOCKS 


For checking true concentricity 
of cylindrical pieces, the new 
CORCO 60° V Blocks are the 


ultimate. 


Precision ground to close tol- 
erances—Made of tool steel, 
hardened and ground—Avail- 
able with carbide inserts. 


Many standard sizes—Inquiries 


on special sizes invited. Send 


. . —e 
for prices and sizes.  § 


NEW — DIAL CAL DIRECT READ- 
ING CALIPER 


Gives direct reading in 
thousandths. Full 6" ca- 
pacity. Order now on a 
free trial basis. $39.95 


NEW DIAL SINK 


1. Checks end diam- 
eters of counter 
sinks with dial 

. . Indicator. 

Limited Offer 2. Four ranges avi ail- 

ble 2 ae 

Closing out of our few re- BM ( eiuk cabaie 

maining imported  vernier sinks 0° 120° 

height gages. Prices in- INSPECTION 
clude wooden case. May DEVICES COMPANY 
be ordered on approval 5636 S. Lake Park Ave. 

basis. Chicago 37, 

18 inch $75.00 Tel.: FA 4.2883 

24 inch 95.00 
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MILLING MACHINE 
SPACING COLLARS 


1 
| 
| 
| 
| 
| 
| 
| 
i 
| 
ON GANG MILLING | 
SET-UPS 

| 














These MICROMETER ADJUSTABLE SPACING COLLARS are 
designed for accurate spacing of side milling cutters, gang mill- 
ing and various other multiple setups on milling machines. Ac- 
curate spacing of the milling cutters is easily made by merely 
loosening the cutter arbor nut and making a plus or minus ad- 
justment. 





Size of Maximum 


You will be assured of a Cutter Guteide Ortee 
QUICK, ACCURATE and | =— ++ Se 
a ADJUSTMENT at sy 1-9/16 $11.50 
all times. i 1-13/16 11.50 
For immediate delivery 17 a aie aa 
oe - y lp . g 

a size and mail ord 134, | 2.3/4 14.50 

ee ee 2 3-1/16 16.50 








Dayton RoGeRs 
Manufacturing Company 


MINNEAPOLIS 7 B, MINN. 
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magnets can solve 
your tooling problem 





CERRO ALLOYS can fasten magnets without 
press fits, set screws, etc., as was successfully 
done by the manufacturer of the “Magic Tool 
& Die Checker”. For dependable results insist 
on genuine Cerro Alloys. 
Bulletin Al gives the solution for many 
anchoring problems. Write today. 


CERRO DE Pasco CoRPORATION 


Dept. 12, 40 Wall St., New York 5, N. Y. 
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THE ECCENTRIC FIXTURE KEY 
BY PRODUCTION AIDS 








The eccentric is an ad- 
justable fixture key. 
Developed for the fast 
accurate correction of 
instrument fixture mis- 
alignment and now 
proven in general in- 
dustry, it has created 
an entirely new con- 
cept in fixture key de- 
sign. 





Patent Pending 
The ECCENTRIC ADJUSTABLE FIXTURE KEY eliminates the 
need for expensive jig boring or precision locating slot mill- 
ing. Simply press in from a scribed line. Fixture is aligned 
on machine and keys locked in position. Locked is positive 
until such time as realignment for another machine might 
be required. 
The eccentric will allow accurate correction of misalignment 
to 1/16 inch on faceplate or milling machine fixtures. 

PRICES COMPARABLE TO PLAIN FIXTURE KEYS 
Write for Descriptive Bulletin 
and Prices 


PRODUCTION AIDS COMPANY 


305 W. 16th Street Davenport, lowa 
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.. . Small Gears, from page 189 

An innovation on the grinder 
is a dial that automatically sets 
the involute curve to precisely 
determine and generate the 
shape of the gear teeth. Root 
fillet radii are ground as a con- 
tinuous part of flank grinding. 
In view of the high speeds and 
increased tooth loads encoun- 
tered in jet engines, gas turbines, 
and aircraft accessory drives, 
grinding the root fillet is neces- 
sary to eliminate stress concen- 
tration failures in this area. 

The tooth form is generated 
with a single grinding wheel on 
which multiple annual rack gear 
forms have been dressed. These 
gear forms are in varying di- 
ameters so that, in one pass of 
the work table, several teeth 
are generated progressively in 


rough, semi-finished, and fin- 
ished form. With single auto- 
matic indexing of the work, 


errors are diminished until the 
—— WANTED——— 
EXPERIENCED DRAW DIE MAN 
QUALITY CONTROL 
SUPERVISOR 


S. B. Whistler & Sons, Inc., 748-756 
Military Road, Buffalo 23, N. Y., 
has need for experienced quality 
control supervisor. Must have draw 
die experience and thorough knowl- 
edge of all other die work. Pre- 
vious supervisory experience and 
knowledge of quality control set-up 
and application highly desirable. 
The man who qualifies for this posi- 
tion will find an excellent opportun- 
ity with a well established (38 
years) nationally known concern, 
recognized throughout industry for 
its quality dies. When answering 
state qualifications, experience and 
other pertinent data. All inquiries 
will be held confidential. 








| land 18, Ohio. 





finished size is achieved. 

An outstanding feature of the 
Belock machine is that of built- 
in tooling. “The quick process 
by which we can make ready 
and prepare our grinder for a 
definite job,’ claims Harry D. 
Belock, president of the firm, 
“requires some sixty minutes at 
the maximum. This is a big dif- 
ference over other methods that 
require several hours of prepara- 
tion before actual gear generat- 
ing begins.” 

Setup consists basically of 
three dial settings, the placing of 
three gears, the insertion of a 
suitable dressing cam .. . the 
entire process requiring only 60 
min. or less. Thus, although it 
is a high production machine, 
short runs are economically fea- 
sible. 

Fully automatic operation is 
provided for. Operating cycles 
are programmed on a control 





RATES—$2.00 SERVICE CHARGE 
PLUS 20¢ PER WORD, PAYABLE 
IN ADVANCE 








WANTED—Manufacturers Agents to sell line 


of consumable specialty items to industrial 


users. Good p Pp ted territories. 
Write giving territory covered, present lines 
and brief outline of operation. TOOLING and 
PRODUCTION, Box 555, 1975 Lee Road, Cleve- 








Sole Agents 


KARL A. NEISE 


404 Fourth Ave., New York 16, N. Y. Dept TP 








FEATURING THIS MONTH 
WOHLHAUPTER MASTERHEAD 


UPA 6 and UPA 6-S7 — Our Largest Models 


Particularly well suited for the largest Jig 
Mills, Radial Drills and other Heavy Ma- 
chines. 
FACE—BORE—TURN—RECESS— 
UNDERCUT, ETC. 
All Automatically up to 3634” on one 
machine. 

For Precision Work and Most Economical and 
Automatic Operation. 


@ Twelve Automatic Slide Feeds 

@ Automatic End Release 

@ Sturdy, Compact Construction 

@ Increase Capacity of Your Present Equipment 
* a Production; Make Better Finished 


or’ 
@ Nine Models for Smallest to Largest Work 





Ranges 
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console housing all electrical 
controls and circuits. One op- 
erator tends several machines. 
Automatic dress interval, also, 
is set on the control console to 
eliminate judgement error. At 
the end of the preset interval, 
the grinding wheel automatical- 
ly positions itself for dressing 
and an indicator light signals the 
operator. He then merely sets 
the amount to be dressed, on a 
dial, and turns a lever to start 
the dressing operation. Approx- 
imately 30 sec. is required to 
complete the dressing operation. 


SOCIETY FORMED 
TO SERVE DIE 
CASTING ENGINEERS 


A new technical society, 
named the Society of Die Cast- 
ing Engineers, has been formed 
to foster and further technologi- 
cal advances in the field of die 
casting and allied arts. A major 
aim is the development of stand- 
ards for the die casting industry. 

The first chapter to be formed 
within the new organization is 
the Detroit No. 1 Chapter. Of- 
ficers of the new group for the 
calendar year 1955 are: Presi- 
dent, Harris Shimel of Chev- 
rolet-Bay City; Vice President, 
Marshall Aberle of H & M In- 
dustries; Secretary, George Grif- 
fenham of Mergraf Oil Co.; Re- 
cording Secretary, John Lapin of 
Saginaw Bay Industries; and 
Treasurer, Arthur Tinetti of A. 
C. Spark Plug. 

Membership in the Society of 
Die Casting Engineers is open 
to those whose business activi- 
ties relate to die casting, die 
molding, finishing and related 
arts. The new society’s national 
headquarters and offices will be 
located at 19370 James Couzens 
Highway, Detroit 35, Michigan. 
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RUSTPROOFING DIES 
IN SECONDS 


A simple, short cut and cost 
saving method of protecting dies 
against rust during various peri- 
ods of time, such as, overnight, 
over week ends, or storage, is 
found in Cromwell Ferro-Pak 
paper. ; sea 

This is a volatile corrosion in- 
hibitor paper which was devel- 
oped to protect ferrous metals 
from corrosion. The inhibitor 





Photo courtesy The Cromwell Paper Co. 


Rustproofing a die in seconds by insert- 
ing Ferro-Pak between the male and fe- 
male parts of a die. Rust-inhibiting 
vapors are emitted from both sides of the 


paper. 


migrates through volatility from 
the paper thereby surrounding 
the part with vapor and protect- 
ing it against rust and corrosion. 

The paper is treated on both 
sides and will protect Ferrous 
metal objects within a range of 
12” so long as there is no obstruc- 
tion between the paper and the 
object. The paper does not have 
to be in actual contact with the 
metal. 

In the protection of dies, it is 
only necessary to insert a sheet 
of Ferro-Pak paper between the 
punch and die and close the die. 
This can be done while the die is 
in the press. When operation of 
the press is resumed the paper is 
simply removed and no addition- 
al cleaning of the die is required. 

For long term storage, the in- 
hibitor paper can be applied in 
the same manner and/or in ad- 
dition a shroud can be made of 
the paper to put around the die. 
If the die is kept in a bin, it is 
only necessary that the bin be 
lined. For assured protection, a 
sheet of the inhibitor paper can 
be inserted between the male 
and female parts of the die. 

Dies with deep crevices can be 
protected by inserting a sheet of 
the inhibitor paper into the 
crevice, however it is not neces- 
sary for all of the cavity surface 
to be covered for protection. 








Pee 


PRODUCTION 
VERSATILITY 


ON A GREENLEE 6-SPINDLE 
AUTOMATIC BAR MACHINE 





production of an almost endless range of parts. 
Standardized tooling, wide open tooling area, 
interchangeable cross-slide cams, built-in 
threading drive, rapid stroke-setting and 
~ other Greenlee advantages provide great 
versatility, assure a quick and generous 
return On your equipment investment. 


| | GREENLEE i 
GREENLEE on scooc nce | 





PHONE 

ROCKFORD 3-4881 

TO HELP SOLVE YOUR 
PRODUCTION PROBLEMS 





ROCKFORD, 
ILLINOIS 
ae re a 


¥ * ee 5 pe b 
gh satis ee Rta a 











These jobs will stand up under severe Since considerable savings are often 
service—and they’re fast... . accurate possible, if you let our engineering staff 


. steady. Modern precision machin- 
ing (stressing ruggedness and simplicity) 
has seen to that. But it also accounts for 
their very low maintenance, surprisingly 
low cost and broad, all-around versatil- 
ity. With Rousselle presses you can 
shear, punch, bend and form metals; cut 
and punch paper; form anl trim fibre 


assist you, we will be glad to cooperate. 

There is no obligation. Simply explain 

problem and send sample or drawing 

of work. 

Rousselle Presses are sold exclusively 

through leading Machinery Dealers and are 
Manufactured by 


SERVICE MACHINE CO. 














and plastics and handle other materials. 2319 west 7g Tn STREET, CHICAGO 20, ILL. ; 
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Abrasive Engineers . . 
Abrasive Machine Tool ce. 
Ace Drill Bushing Co., ! 
Acme Scientific Co........ 
Acro Metal Stamping Co.. 
Advance Products 

Aget Mfg. Co.. 

Air-Mite Devices ; mea 
Alina Corp. ; «+ 
Allegheny Ludlum Steel Corp. 


Allied Products Corp. 
Richard Brothers Punch Div... 


American Cystoscope Makers, Inc... 
American Drill Bushings Co...... 
American Positive Grip Vise Corp.. 130, 
Armstrong-Blum Mfg. Co.. - 
Armstrong Bros. Tool Co...... 

Atrax Co. 


Bakelite Co., Div. Union 
Carbide and Carbon Corp.. 


Balas Collet Mfg. Co.. 

Gor Pradate Go... «oc cc ces. 
I I, Fie ob ccavincs vee ae oe 
Bausch G Lomb Optical Co. 10, 
Beaver Rotary File Co...... seller 
Bellows Co., The..... 
Benchmaster Mfg. Co... 
Besly-Welles Corp. .... 

Black Drill Co., Inc.. 

Bodine Corp., The.... 
Boice-Crane Co. “y 

Bokum Tool Co....... due 
Brand Tool & Supply Co. A anda 
Bests Deed Go... ccccccvsvcecs 


Carboloy Dept. of General Elec. Co... 
Centerless Products Co.. : 
Cerro de Pasco Corp.. 

Challenge Machinery Co. ‘The. : 
Chandler Tool Co........... 
Chaso-Royco Tool Co., Inc... . , 
Chicago Dial Indicator Co............ 
Chicago-Latrobe 
Cincinnati Milling Machine Co., The... 
City Tool & Die Co., Inc........... 


Clearing Machine Corp. 
Div. of U. S. Industries, Inc......... 


Cleveland Instrument Co.. 


Clinton Machine Co., 
Metaimaster Div. 


Comet Tool Co.......... ‘ 
Commander Mfg. Co............- 
Composite Forgings, Inc....... 

Comtor Co. 
Cone Automatic Machine Co..... 


Crawford Co. Distributors, M. C. 
Techni-Tool Products, Inc......... 


Crobalt, Inc. . 
Crucible Steel Co. of America...... 


Danly Machine Specialties, Inc.. 
Darwin G Milner, Inc........ er 
Dayton Rogers Mfg. Co..... 185, 
Dearborn Gage Co.. ‘ : 
Detroit Die Set Corp. 
Detroit Stamping Co..... 
DeVlieg Microbore Co..... 
Dickerman Mfg. Co., H. E.. 


Die Sepety Co., The 
Div. of E. Ww. Bliss Co.. 


DoAli Co., The.... i 
Dremel Mfg. Co......... 


Dumore Precision Tools, 
The Dumore Co..... 


Durable Punch G Die Co... 
Durant Tool Supply Co... .. 
Dykem Co., The.... 


Economy Engineering Co.. 
Economy Tool G Machine Co. 
Eder Instrument Co......... 
Eisler Engineering Co., Inc... .. 
Se PE. Wee cecccness 
Enco Mfg. Co......... 
Erickson Tool Co..... 

Erico Products, Inc.. 

Ettco Tool Co..... 
Ex-Cell-O Corp. 


Fairfield Gauge Co..... 

Federal Products Corp.. 

Federal Machine Tool Co.. 
Federal Tool Corp.............. 
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Ferguson Machine & Tool Co., Inc..... 94 
Ford Mfg. Co., Inc., M. A........ 7 
Fester Engrg. Corp...........-. ‘aes 
Frick-Gallagher Mfg. Co., The........128 
OS A AAA A . URN 


Gardner-Denver Co., 


Keller Tool Div..... eee eee eee 47 
Gas Appliance Service, Inc... .. os ae 
MED sec in ase eo kes oe emcee 184 
Gorton Machine Co., George.......... 45 
PCO CET er 169 
Grawell Carbide Tool Co. EO 190 
Greenlee Brothers G Co.............. 193 


Gries Reproducer Corp.. Sl nan aco 
Hamilton Tool Co., The. 


I ME oie becuase Valea naeecws 142 
Hardinge Brothers, Inc............... 20 
cs so ntee es eka ee 71 
Hayden Twist Drill Co............ 151 
eee eee 186 
I I I so dg wee es news oe 51 
RS Os 5 co bb an now aoe aes 190 
Hi-Shear Rivet Tool Co., The......... 136 
Hovis Screwlock Co.............. ..102 
Huebner Publications, Inc............ 60 
Humm Safety Equipment Co..........170 
Hutchinson Co., William T............ 95 
ae 133 
Injection Molders Supply Co.......... 141 
Inspection Devices Co............... 191 
TN, Tis oc Kise srcnaves 142 
I ns 5 6-0 s:405.c,ecicee nea 6 
Ny I I se oes acio spe covers aie wae 149 
Ne I so 5 casi mews nas viewers 187 
Johansson Gage Co., C. E............ 9 
Jones G Lamson Machine Co....... .26, 28 
Kalamazoo Tank G&G Silo Co., 

errr ree 14 
Kasson Die & Motor Corp........143, 175 
I CL Gg oe ceva i occ ceense 152 
Keller Tool Div., 

Gardner-Denver Co. .............. 47 
Kidde Precision Tool Corp............184 
Klaas Machine &G Mfg. Co............ 144 
Kling Brothers Engrg. Works......... 160 
eee Ge DS TED Wisk ccc ccc wicccs 184 
Lakeside Steel Improvement Co., The. .184 
i eee rn 152,170 
ON EE ees 91 
rare ee a 4 
IS So eon cn sata ear neers 190 
Levin G Son, Inc., Lowis............ 145 
Linderme Engineering G Sales........ 170 
RT cea ace oie tik wt a . 146 
Logan Engineering Co................112 
Logansport Machine Co., Inc.......... 123 
Longley Co., Truman E............ . 184 
Lucas Machine Div., New Britain 

Machine Co., The..... 55, 56,57, 58,59 
ES a6 006d scaled ieee Maen 63 
Macklin Co. Tae eee Oa ake Waa ee 48 
M-B Products ........ setdlacere ted asta 165 
McCrosky Tool Corp..... ene ee 18 
eer 43 
ee wee Gl, GG... pce nesses see 
Metal Carbides Corp................ 126 
See Ge, See, TW. Bn ine cic cecses 152 
Miere Grill Guide... ......00-:- .150 
Micrometrical Mfg. Co............... 133 
Midwest Gage Laboratory 

Affiliated with Size Control Co..... 35 
Miller Fluid Power Co............... 13 
A PT eee 161 
Moore Special Tool Co., Inc........ 42, 134 
Motch G Merryweather 

Machinery Co., Inc., The....... se 
National Tool Salvage Co............. 164 
>= Sees 174, 188, 192 
Newcomer Products, Inc............. 100 
New Britain Machine 

i  Seee 55, 56,57, 58,59 
Nichols-Morris Corp. ... ee 
IE gl Cite ialhed sa aly eben 135 
Numberall Stamp & (a 
Octavia Tool G Gage Co........ ee 


Oliver Instrument Co.......... 
O’Neil-Irwin Mfg. Co... . 
Onsrud Machine Works, Inc... . 
Ortman-Miller Machine Co... 


Parker Stamp Works, Inc.. 
Parker-Kalon Corp. 
Perfex Gage & Tool Ce. 
Perkin-Elmer Corp. 
Pioneer Tool Engrg., Inc... 
Portage Machine Co., The..... 
Porter Precision Products... . 


Potter & Johnston Co., 
Div. Niles-Bement-Pond Co... 


Process Mold Co... 

Production Aids, Inc... 
Producto Machine Co.. 
Putnam Tool Co...... 


Quality Control Corp. 


Reid Tool Supply Co... 
Renite Plastics, Inc.. 
Republic Gage Co... 
Rice Pump G Machine Co.. 


Richard Brothers Punch Div., 
Allied Products Corp..... 


Richards Co., J. A... .. 
Rimat Tool Co......... 
Robbins Co., Omer E.. . 
Roll Feeds Corp......... 
Ross Operating Valve Co... 
Roto-Finish Co. Seat 
inca eins cwstzies 


Royal Oak Tool G Machine Co... 


Sales Service Machine Tool. 
Scherr Co., Inc., George.... 
Sewlly-Jomes G Co............ 
Service Machine Co..... 
Service Machine Co., Inc....... 
Sheridan Products Co......... 


Shore Instrument & Mfg. Co., ine. 


Size Control Co., Affiliated with 


Midwest Gage Laboratories. ... 


Snyder Tool G Engrg. Co...... 
Sonnet Tool & Mfg. Co....... 
South Bend Lathe Works... 

Spiral Step Tool Co........... 


Stendesd Paste Ce... .....200:. jo 
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Standard Pressed Steel Co............ 


Stebar Co. .. 
Steel Products Engrg. Co... 


Superior Steel Products Corp..... 


Surveyors Service Co......... 


Techni-Tool Products, Inc., 
Crawford Co. Distributors, M. 


Tietzmann Tool Corp.......... 
Titan Metal Mfg. Co.......... 
Tomco Products Co... 
Torrington Co., The.... 


United States Diamond Wheel Co.... 


U. S. Industries, Inc., 
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25 
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39 


. 67 


138 
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Clearing Machine Corp., Div........ 


Universal Engineering Co...... 


Van Keuren Co., The...... 
Van Products Co.. ‘ 
Verson Allsteel Press Co.. 
Vogel Tool & Die Corp..... 
le ee 


Wales-Strippit Corp. 
Walls Sales Corp............. 
Walton Co., The..... 
Ward Machinery Co... 


Wardwell Mfg. Co., The....... 


Watts Brothers Tool Works. 
Webber Gage Co........... 
Weldon Tool Co... 
Wells Mfg. Corp... 
0 
West Point Mfg. Co.......... 
Wheel Trueing Tool Co.. , 
Whistler & Sons, Inc., S. B.. . 
Whitney Metal Tool Co... . 
Wickman Mfg. Co....... 
Willey’s Carbide Tool Co.. 


Williams Precision Tool 
Kits, Inc., Fa rae 


Wittek Mfg. Co... 
Yost Mfg. Co...... 
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Ripa Pram 


heres how... 
LAS MASTER COLLETS 





MASTER COLLET 


sAT 











not necessary to buy a solid collet for every 
ze of bar stock. All you need is a Balas Master 
ollet and several sets of pads and you can take 
dvantage of the full capacity of your machines. 
set of pads costs about a third as much as a 
lid collet of equai capacity. These savings add 











COLLET PADS 


Veral hours and many % 3 f n! § 1 7:89 


Balas Master Collets assure better production... 
less scrap ...more profitable operation since rigid 
inspection guarantees maximum concentricity. 
They are built from high carbon, alloy tool steel 
for ruggedness and dependability. Our large 
stock of standard types and sizes means you 








from the spin 
dollars on each set up!!! 





get fast delivery. Always order Balas...no other SOLID COLLET 
collet gives you equal economy and performance. 


°43 2 





BALAS also makes: 


PushersandFeedFingers Collet Sleevesand Chuck 
Master Pushers and Pads Nuts for B. & S. Machines 
Master Collets and Pads Carbide-faced Stock 

Ejector Collets Stops forB.&S. Machines 


BALAS 


COLLET MANUFACTURING CO. 
CLEVELAND 14, OHIO 
REPRESENTATIVES: George Britton, Brockport, N. Y.; Bert Lewyn, Atlanta, Ga.; L. R. Christiansen Co., Moline, Ill.; 
John C. Eide Co., Minneapolis, Minn.; Ralph Fannin, Houston, Texas; Fuchs Machinery & Supply, Omaha, Neb.; 
Frederic & Baker, Shreveport, La.; Hoffman Baumruck Co., Philadelphia, Pa.; Hunker & Dixon, Indianapolis, Ind.; 
Industrial Too! Supply, Oakland, Calif.; Harvey A. Wolff, Milwaukee, Wisc.; S. B. Martin Co., Cleveland, Ohio; 
Morris Machinery Co., Newark, N.J.; Paul & Dudley, Glendale, Calif.; John S. Pettit, Madison, Conn.; L. E. Rogers Co., 
Chicago, IIl.; Scott Special Tools, St. Louis, Mo.; Shively Bros.,Inc., Flint, Mich.; Tool Specialists, Westbury, N.Y.; 
Arthur Williams, Beaverton, Ore.; Iver J. Esbenson Co., Denver, Colo.; T.M. Welborn Co., Greenville, S.C.; A.C. Behringer, 
Inc., Los Angeles, Calif.; Alexander & Orlick, Ltd., Brantford, Ontario; Upton, Bradeen & James, Montreal, Canada. 
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1975 Lee Rd., Cleveland 18, O. 
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It’s Standard Procedure at 
Commonwealth Brass — 


Sharpening Cutting Tools with 


Stee 





ms t 
4 
- ; 3 
i t 
r d \ , — | 
Fred J. Stelter, Factory Superintendent, 43 years 
with Commonwealth Brass Corp., Detroit, 
Michigan, says, “We now obtain any relief we 
want on any edge. R-O ground tools cut faster 
and without chatter. Intersections are perfect 


and tools last 60 to 100% longer. We grind 
over 60 different designs of tools on the R-O.” 


Write today for information on the R-O Uni- 
versal Form Relieving Fixture. 





